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(57)Abstract: 

PROBLEM TO BE SOLVED: To make an optical recording 
and reproducing system small in configuration. 
SOLUTION: During recording, the emitted light of a laser 
coupler 20 is modulated by a spacer optical modulator 16 
based on a difference in polarizing direction, the light is 
divided into an information light and a reference light by an 
S polarization hologram 15 by making converging positions 
different from each other based on the polarizing direction, 
the information light and the reference light are rotary- 
rotated to have the same polarization direction with each 
other by a bisected rotary polarizing plate 14 in an area 
where the information light and the reference light overlap 
each other in a halogen layer 3 and, by irradiating the 
hologram layer 3 with light via an objective lens 12, an 
interference pattern is recorded. During reproduction, the 
hologram layer 3 is irradiated with the reference light, a 
primary reproducing light produced by this reference light 
produces a secondary reproducing light by using the light 
reflected on a reflection layer 5 as a secondary reference 
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light and the pattern of this secondary reproducing light is detected by a CCD array 18. 
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SilgP^EB^tl^l^tS 1 4 Li:, 01 K*^T31fi 
ffl©6«gp#fcEH£nfc£3tffi 1 4 R LT^ 

5 0 jsatfii 4 l, 1 4 Rti, znznmz-ii 2&©i 

0M<iSffiP^^jg B B H ^MALT^$nTV^o fig^ffi 

1 4 L ti. 2tt©aK*«»SHfc:*JE*9]inLftv> 

ks*, 2tt©an«fiSfiniic«E«$jtoi'« ax 

*yKt%tmi a ) i:lft£fo£[H]te£-eftv£ 

9tCftoT^5o W&& \ 4R«, *7\Z?%t 

[00 2 9] Sffl3t*D^7Al 5tt, SflDtlCitLT 
©*, 3t*iRS5*5U7X«^^LT^S. 
T> £N%£SH8l 6<BJJ:D¥fT^©Pl)t3VSfflJt 
*a7*5Al SfcA»Lfc*Srtctt, c©Pfi3ttt^ff 
3tt*©$SSffll3t*ay7Al 5^1ilL> W^1^7X 
1 2fcJ:oTil3t«nT)t1i«ES»tt 1 tWWStU 
L ft & Z * o 7" 7 Al 3 * L T * P 7* 7 Ai 3 



11 

\i ttsfc© S mm S fljfc* a ? 5 A 1 5 fc Att I 
let*, c©Sfll)l£ttSa»tt*ny9i»l SfcJ^TgT 

ttEftttft i tun** tu *o ai 3 mmm 4 1 

©Steffi* 0 fc^M«8?-fiSt>'hSi:fc*«fc 5 fciR* 

ttLT©&, tt*lBtfi£tf3U>X«&£WLT^So 10 

[0030] ttwoem 1 6f±, m-mcsmtm 
m*&%o SHfetegpsi 6», gnats 

[0 0 3 1] 031401 fefcttSU-tfaX? 2 0©JB 
ja****HflBK H 4 li U— *f * X^ 2 0 ©{Uffi0?& 
§o tft5©0£*Lfc«fcdfc:, U-1f*X72 0(i, 
7*h7Vr**2 5, 2 6tfJM£ftfc¥*lftS«2 
It, il©¥3lftSffi2 l±tfc^T7* hr-fr** 
2 5, 2 6*«3«fc3fcEfiSft, ¥3M*S«2 l±fc 30 
&££ftfcXUXA2 2t, ¥?lftl1£2 l±tC*5^T 
7*hrVx^2 5, 2 6tfjM£ftfc{fcEi:l&3 
ffiSfcEHStu ¥#{*g1S2 l ±fc8£Sftfc¥SS# 

^2 3 £©¥#ttll^2 3±£&££ftfc¥#tt 
U— «f 2 4 i:*fi*.Tl^. ¥*f*l/~«f 2 4tt, X'J 
XA 2 2 Htlfiltf T*¥*lRlli:«WU— ?f**lflWr* 

fSJ:3fcfcoT^3. 7UXA2 2©¥*ttU-»f2 
4il(c(if4ffi^^$ft, ii<D#4ffi{i, ¥3W*U-1f2 

oTV^o XUXA2 2©±ffi«\ 04fc*Lfc 

* 5 tcxu xa 2 2 rtsaatft^^RWts^EW 

W2 2 bfc&oTVS. #811**? 2 3 

-^*2 4fr£©&£b— !f)t*S)tf *7* Ff^f^ 

#2 7#JM£ftTV^o £©7*hfVr?*2 7© 

afcffl^5ft5«fc3fc4oTV3. ¥»f*Sfi2 He 

ti, &«©7>X^©{ti©fl^<fctfAli2ftT^ 50 



#r?fl¥ 1 0- 1 2 4 8 7 2 
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7>^»o«?apfi*<rt*«ftTi/^*, 

[0 0 3 2] 03fc«fctf04fc*LfcU— »f*X7 2 0 
T'tt, #3H*l/— 9*2 4fr£>©M£U-1f7£ti\ -9W 
XU XA 2 2 ©#KWBS 2 2a T'Kfcf £ftT, 0 1 fcfc 
ttSaU^-^UVXl 9fcAlf*3<fc3fc:*oTl/-» 
So n'J*-*l^Xl 9KJ:oTiytSftfc)t ' 

2 2 a LT\ XU XA 2 2 rtKHfrft, 
7* hr-fr** 2 5{C|R|fr-5<fc5tfcoTV3o 7* 
hr-rr^^2 5±tcti^SI»TO^ftTfeO, 7 
UXA2 2rt£3Sfrftfcft©-S$tt, 7* hfVr** 
2 5±©¥K0fM£liiLT7*hfVT**2 5£A 
»U «&©-»«: 7* hrwr** 2 5±©¥KSt« 
T'Stteft, HfcX'JXA2 2©££ftffi2 2 b^Stf 
£ftT7* hr-Tr** 2 6fcAfftS«k3fc*oT^ 

So 

[0 0 3 3] H4K^LfcJ:5li:, 7UXA2 

2 rtfc#^ftfc3fcttx 7*hT>fT**25, 2 6Faj© 

)KB©3fctf t /JnS t * * «t 5 K UX^ 1 5 «fc o 

ffi±T« M^S i: * S <fe 5 1 UX^t S fc&Kfc© i: # K 
t±7^- hr^rr^^2 5, 2 6fc»TSAW)t©S*^ 
L<^»5, ^I4l^*»6^ftfc4:*fctt7* hr-fri' 
^2 5, 2 6K:W-rSAit3t©a*^*«J;?tftoT 
V^ 0 7*YT4Tt2Z 5, 2 6fcJttSAW3t©S 

2 5, 2 6KjW*Atf3fc©a©«ft:fc*Si;fcfll^** 

tbt5<:i:tJ;oT7*-*XX7-^*^c.i:A^ 
T*t5o ^St^Lfcfc^fC, 7*hr-cr^^2 5, 
2 6ti, ^ft ; fft3^J5ftfc^gl5^bTV>5o 7 
* hr-fr** 2 5fc:|5tt5£3ttS5£A 1, CI, B 
K 7* bTJrt* 2 6km%%m*A 2, C 
2, B2i:-T5o CI, C WTft, A 1. B 1 
HI. A 2. B 2M<D*&m<D®mV&Zo # 

i'*lRlKi*lS1'**lRlfc¥fjfcft*«k9fc:Ell?ftTi/'» 
5o fifoT, S3tSI5Al. BlF^«feD*A2, B2IBI© 
W*©iS^6, Xay^aX;l/ffi{CcfcoTh77+>y 

[00 3 4] ftfe, U— «f*X7 2 0rt©¥HftU-1f 

2 4 ©aa©«IH\ 2 »9Jffi3tfi l 4 * itfiSBWHt 
6©»t±, ^ft^'ft, 0lK:fetJ5=iyho- 
y 9 0 ©$iJ®l©"FT% H^b4V^BttHJ8tJ:-3Tfit) 
ft^^^tC^oTl/^o 

[003 5] ESti, 7*hT'CT^^2 5, 2 6©tH 

7-i^fe«fctfS4M^*tttH-r«fcii>©«a@a8 5 
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7*Yt<<t'7Z2 5©§ft§BA 1, B 1 O&tHMrJta 

ntum^ 1 k, z<Dtm%3 1 <omts<D$ymm 
^gpc i commmzm&tzWimmTyfd 3 

k, fiJ!#li7y73 2<Dai^i:fiJf#iil7y73 3© 
tt}£k©fl£MT3M^83 4 k, 7*hTWr?2 
2 6©SJt»A2, B2©£tH7j£i!)P* , f3lJP^§3 5 

k, c©ijpig§3 5©aa©*jff*wrr**JiMW7 

>73 6k, 7* hr^r^* 2 6©§ftgpc 2©di;>j 

©*Jt#£li!St<5*iJ#ia87i'7 , 3 7k, fiJt#P^7> 10 

73 6©ttftk^Jt#il!g7y73 7©tftfik©M£8* 
?3$P§§3 8i:, «WS3 4oa*i:»llS3 80ttJ 

7Ji:©M*iHgLT7*-*7NX7-ft^F E£Wf 
5Mffgg3 9k£{l*TV^„ 
[0 0 3 6] &ttile]g&8 5ti, It, 7*hrVr^ 
2 5©£ft8$A l©Hi7Jk§)fcgBB l©tH£k©M£M 

Wr3Ml§§4 0k, 7* hrwr** 2 6©33tap A 
2 ©ttt*) fcSJttWB 2 ©tti;/jk©M£*iST 4 
1 k, M^8§4 o <otb1] tWM% 4 1 ©tH^koft** 

S[LTh7-y*>^X7-ffi^TE*4jER'r5iS©884 20 
2fc*l*TW5. ^ttilHlS§8 5&, Mfc, ijngg§3 1 

jt)P»g§3 5©tH*ik§ftgpc 2©tH*)k£j!jpg-f 3*P* 

4 4 k, J)P^t§4 3©tfi;/jki)PWg§4 4©(U^k^P 

LT^{I^RF^^-r^Pgt§4 5t*mxv 
1 fcfett37 H b7 • tf-#x U 7 6 fcffiS* 
[0 0 3 7] #£M©mfl8fcfcS7fcteSliagiS£ 

l ti^S©lH]^^o«fc9(c$iJii?nT7lf7K;l/ ; e 
-^8 2tJ:-3T@IS*tl«o 

[0038] si\ y-mvwmL-o^xmm&o 
g, H8tt*-#i*t**t**©tt«*svrBwiiBi 
hi%xms 1 6 ©±®^*^7(c^n> 2 ftmmm. 1 

4©&l)fr|£l4L > 1 4 Rtt*>K?nS. U— »f* 40 

77 2 0©HlW^©tti^a, 3£ffl©(Blfi7Jfc:i&£Sn. 
So 443, 3>hD-7 9 0{i, H4ffi^RF«k0?l4 
SftfcS#*ny7Kg-3v>T, W^b^Xl 2©tHfcf 
fttf 7 F U7> • tf-#x 'J 7 6 Zmi&t % $ << 5 7 >f* 
* HU *M%U7X 1 2 ©HJ*ffttf7 K UX • ■9--#x 
U7 6%lj8tSiai» ±fS©iS£kf3o 

[0 0 3 9] U-tf*7720fr5aa*£ftfcS©te© 

v * 1 7 T-Slteft, t P 50 
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Vvk 2 8 &!» L, $HlifcgP3ig 1 6 IcASf 

ts. gnftXSHRi 6©±@i^^7{c^n 

TV>5©T% £KftElH§§l 6 £SiI Lfc&©Bi. 11 
»H9 0° |HlK^nTP<l7 I 6k4l.o 4*5, 08 
fc*Vvt1W5 lT?wLfcB^ttSfli3tt*aU flHf 5 
2 t fc!2^ P WVtm. L T ^ 3 . $M3iaEIMI l 
6 £lj§Lfcf£©P <!#©#«;, fl6«KS»"fKS 
lift* oifyh 1 5 $13 U 2 #9J«!ftfi 1 4 lc Alt 
t«o CCT, 2ftf«4£l 4©tftffil 4 L, 1 4 

t 2 ttmnm. 1 4 2 1 4 *ii 

iiUdfcH:, tt^l^Xl 2t«k^T^)t*tlT, ftfit 
ffifB»«ft 1 fcfettSfra 3 k&ll 4 ©tfiW 

®±T*»t>/.h&k4S<fc 7 fciRarf 3 J: 7 IWBGfll 
JKf* 1 fcfiSHSns. c©ft(i, flHBG«jft« 1 ©SW 

1 2il(cMoT<§ 0 C©M0^tt, W%\sy%\ 2X> 

1U {l)te-A77U«y^l 7T*R*f$tlT, U— tf 
A752 OJCAWU 7*hf^f^^2 5, 2 6lc«fc 
oT^tB?tli>o ^LT, C©7* hT4f-f?2 5, 

2 6©W7JtS^r, H5t^Lfctta@K8 5t«k 

f^TE*5iamM^RF^fi)c?n, cne»©M^ 

jKWt t>n 5 k«lc , S* ^ a 7 ^ ©S4fe <fc tf 7 K U 

[0 0 4 0] 4*5, ±ie©+J--#BtfCl3tt5^T'tt:, 
e-y^777l l©S«t CD (a^h-f'-fX 
^7) ^DVD (rv 7 ^- tTrt -tVT^) S 

^^fcJtt*B». fS^©ev*7v7 , ©«ta)cklRl8 

fcftS. lot, *^SS©^S^t5tt§7t1f^lM4 

^Bl OTi Ji^©3ttr-rX^g|Bk©5tRtt*Jtfc 

J; 7 fc«fi8t« d k t>Rj&?&3. 
[0 0 4 1] CCT% »©KlT«fflr*AfflJtt*J:tf 
BiS)t%«T©«fc3{c£8"rSo t4t)S, 07{C/^L 
fc<fc7lc, Afl»lfittS(Kt*-4 5' £fcfc!:P<i7t£+ 
4 5° ilJtSlRl*lHl(te*-e:fcii«ffi)tkU BTOiS 

fi3t*+4 5' $fdiP{§^-4 5° mmmma 

TtlPl^il^LTl/^. 

[0042] ^tc, lasi^offfflto^Tittwr*. 0 

9 ttlBflttlc&ttS tf «y ^7 7 7 1 1 ©«H*^-rittW 
0, mi OtsiQ'Sl lttE8i^U:fett«3t©«J8%^ 
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KOltfBfc^-r* ^©-fifctfX AWT* 

*7£T3o Sfc, 2 ^fiJS^TtK 1 4 0ffiE)tfil 4L. 

1 4Rliftfc*7fc£fta. l/-1f*7*5 2 0©fflWtt 
©tt}7Jtt> /^WfcE«fflO*lil*lc*n*. ft*, 
ayh d-7 9 0 l±, If £fg^f R F «fc 0 H££ttfcg# 

xu77*aai , r**^5^* : p»u wk\/yx\ 10 

2 ©ttrt^^-^xy 7 7*11**1111, ±IE©^£ 
£*3 0 fclttl/VXl 2©tiH&)fctfT-*xU77£a 

1*3 rati* 7*-*^"9--#*«fctfh7y*>^- 

[0 0 4 3] U-1f*X7 2Ofr6fl»*hfcSfflft0 
<Iftlf-AX7'yy*l 7KAWU C©ffitttf 

-at^u^i 7T?fiftf«n, H6»»*s»fftp 

lift* d a 2 8 #11 u sna^mB 1 6 k 
*s„ ncx\ %mmmm\ wsttynzttvc^ 20 

SStftO, *7fcSftTV>*B**llLfcftttaBfc 
^*H9 0' [s]S?nTPl^i:ft^„ SHftgfKK 
1 6*aiUfe»©3ttttSfli3t*oy5Al s\zxm 
§ 0 tic?, Sfift#n?7Al 5 H: S fllJt©**lR* 
£-tt3©T\ Sn^MBl 6fr5>©ft©9^©Plft 
$5m¥frft$©$3:S{Ift#P?7Al 5«UU 
ttm\syX\ 2fc*^T*3tt«tiT3Wt«ES«M*lk: 
SWS tu L ft # 6 * n y 5 Al 3 *11 l/C * a 
7*7Al3£$ll4£©JII?ffi±?gk/Jvgi:ftScfc 30 

3 K: «$**«, $Hft£S«Bi 6^e>©3t©3^ 

mmw i tsufstu *pt*v ai 3 t&n 4 
«ttt,fttf5*o?7Ai3*ii*s. **n© 

JBHTtt, *P^Al3i:fiW4i:©»ffiIi±T« 
fc/jNft i: ft 5 «fc r> fciRKt S ft £fBfiffl U * 

p^ai 3 tmm 4 ^©^wffii 0 t#BuiJT-«t 
>\>&ttt&?\zmL?z>ivz®wtt?z>o 40 

[0 0 4 4] S<lft*P^Al 5^5)©^©-5^, 

m<om\m& 2 ^vjtf^fi 1 4 ©fiats 1 4 LtCcfc 

2#SJ&ft£l 4©«!)t«l 4RfC<koT, fittSlRltf 
-4 5° [sl^^n^o CC?, SHXSMBl 6©*7 
©HiRfcll LfiBtS 1 4 LfcllLfcftjfcfcfcjffiftO 
FF-LtfHU $K)fc£S8l 6©*>©B 

X$llMI%£l 4 L*llLfc)W*1«B)fcON- 
L, $m^XM»l 6©*7©lii3S£liBL«i£l 4 
R ffllf;)6M«0 F F - R , SH^iSS 1 50 
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6©*>©ffljR£llU6ttfil 4R*llL;fcftJfc* 
HIHttON-Ri:ie*o 01 Ofc^LfcJcSfc, &ffltt 
OF F - L ttfiEjtft 1 4 L£S$LTAiift©7fctft 
Ox 1*^ON-Rtt!fc*Rl 4R*aatTA»t© 
ft£ft§ 0 ft*, 01 0fc*^T«F35 3-e^bfciB<t 
»Afi)t**LTVS„ 3:fc, 01 lt^Lfc<k?^, 
PWtO F F - R ttffiafflg 1 4 R $91 LT Bfi|ft©ft 
i:ftt)> ***ON-Ltt«9telRl 4L*11L?B<I 
%<DJitK% 0 ftfc, 01 ltCfe^T^5 4-e^bfe 
E^ttBfflftfc&LT^So **Jg©JglT*tt, ±12© 
4»Jl©3teJlt*fflv v t, *a^5Al3fc1WB*B»t 

5o e©'tf^©E^^CO^T, 01 O*<fctf01 1 

[00 4 5] 01 Ott, ^fi^OFF-LtflllKtON 
-Ri:© z F^©^^Lfc:t©-efe5o il©0tc^L 
fcJ:3fc, ftW©;£ill©1S8fc*^T, #J8WtOFF- 
LttiR«Lft««6*ay7i»l3*3ilU tiHKtON 
-Rtt«ttLfttf5*D?7A«3*llU en?)© 

7 , 7 2 0©tJBW)t©t±l7J^I±l7J(Cfto/j:ittC x 

ftOFF-L£1f?gftON-Rt©m^2->tf*P 
^7AS3rtt(W»WfcfBS?nS. ft*, ft$lii©£$J 
©fiS«-eti, #K8ft 0 F F - R j^SAtM 5 L 
fejllTS^, C©#IS3teOFF-RttB^TfeD, 

F F - L *it;if ^0 N - R i: Lft l\ 
[0 0 4 6] 01 Hi, #BgftOF F-R^1fffi)tON 
-Lt© ; F^©1i?^L/ct©T'fe^o C©0{C^L 

RttiR^b4*^*p^7Aji3«aiu it«yeoN 

-Lt4!^IRUft^6*P^7AS3%llU cn6© 

^5 2 0©HJ«3tt©ffl*jWlfa*fcft-3fci:*lc, #w 
^0FF-Ri:1f^0N-Li:©W^->^^P 

y5Ai3rtfcftfi«wtjassns. ft*> ^©^ii 

tofflKWt. PMKO F F - L ^SHK 5 X-EMLtz.it 
i>mmZ>t>\ C©#BB^OFF-L«A<S7tTfeO, 
Bffl3ttttffl^lRl^iIXtSfcft, BflBt©#«bttO 
F F - R * <fctf1f 8tt0 N - L t Lft V\ 
[0 0 4 7] COidfc, *^SS©^lT*ti, ^$4©* 

«©««4:6ll©1««i:T?, T»«**3t©OI3to&iai* 
USStf-USSOT?, *»ft=FiW»©»4*IB±tT, 

S Nit©ffiT*W±tS«: fc^TftS. 
[0 0 4 8] ft*, **SS©^lT'(i, ESffi#!!R% 

©lWB*©fttt> ®^¥fiL©ie^ffl#^A^?iLft 

^fcfetc^JSA^Cft^li^tfeS^, u<0J;9ft 

issffl#i)t^S'r5a5»*aibT ; F^«*»4? 
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20 



(i, ZW&"Q 1 e-y b©1ffg£^iU 1 tf>y h©H!$i 

£&jsts2iiii©3^©-?3£*y> ffi££*7£t 

01 2ti, *n??Af 3F*9£ 

^xmmmmmmm% 5 5 ^H^to'i^ 
^ij^ltv^ 0 cm\xit, ^^©la^/mift 

5 5&5W^ft£&&0., 03 , 0«- 3 , 0 
n *iR«3te* 0 , HJlS*ift<Dfll*Kt 5 6 tiS 

WCgft3ftg0 2 - 0^ . "•> dn-Z , 0n 

fr©B3MM&©68JB#!HK 5 5 fcSSLTT^Si^ 
[0 0 4 9] *£tt©JBIS"?tt, ItflDtfcfBSffl 

o^A-cii, *P^Ai3©-£©ffiil£9££ffl 

[0 0 5 0] »4l*OflFffltOV>T8lWf*. 0 

1 3tt?S£l$fc:*ttSif'y*7'y7 , l l©tta&***8i 
m 01 4ftv>L01 7ttS£Bffc:fett3ft©tt!l* 

fctt, SlimXMSi 6 vfc^tu 2#ffl 

SlftS 1 4 O&ttftK 1 4 L , 1 4Rfi*7{C2ft3o 

U-1f*7 , 7 2 0©lHI*3t©ffl*a» ^4ffl©fgtti^lc 

lassns. ft&, ny>D-79 0[t h^i^rf 

2 ©tfi&tttf r-*llJ 7 7 $4 5 

iJU ttV&WXl 2©ttiS^tfT-*x<J7 7£S)I 

-r*Hk ±fe©is^i:-r^o tt^uvxi 2©aw^ 

r-*xD 7 7 £111-65^2:, 7*- rtXtf-^fci 

[00 5 1] U— If* 7^7 2 0fr6tHS*£ftfcSffift© 40 
Sft, <gftl£-AX7 > y<y*l 7fcA3*U c©i@fte 

-Ax7uy*i 7x*fcmn. m&w*mf\z? 

TSo dilT% gMft£M88l 6©^ffl^*^yfc?n 
TV^©T\ $RSK$M881 6*liiLfc*©)l£l4, 1 

i 6*aaLfc»©sfijt©3ttt, sffi)t*D^7Ai 
mznxmmmm 1 tjaw^n. jp^^to 50 
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mm 4 i:©lWffiJ: 0 t^Mil©{4fiT—Blt/J^i: 
ft 5 «fc 3 fciRjfc L/m 8ft Lft 5 * o 7? Al 3 * 

[0 0 5 2] SffltfrufyLl 5fr5©«D3-5> 
tttt©£ftlSS#H: 2 #f 1 4 ©il)tfi 1 4 R fc <fc 

or, nftfifitf- 4 5 0 m>z&x, k*m<nit%£ 

ft3„ C ©#$*#« 6 1 Ri:f2-To * fc, Sfitt* 

0 y 7 a 1 5 ft <Djm<r> 3 ym<D&®n$ft& 2 ft 

1 4©fiS!3tfil 4Lfc«fcoT* <i7fe7j^+4 
5° @f5£ftT> Bfi)t©ttJ|li:ft3o C©ft££#!$ 
ft 6 1 ItEto #8&ft6 1 R, 6 

1 LfcfcoT, froy^Al 3<fc!> 1 3MWH343fe*98 
£<*tU Jl©l*tt4fl±3ttttK»Il5-eRi**n*C 
1 1 *oT*a ^ Al 3 fcJBStStiS. *ftft©$tt 
T*ti, C©l^WftS4^2^ft#l^i!LT > * 

o y 7 Ai 3 J: 0 2 *W*S43toWf8ft U C © 2 ^« 

[0 0 5 3] 01 4l±, &myt6 1 RK&oX 1 ^Wft 
S43tA^$n5firf*^Ufct.©Ti&So il©0tc 

fc*tt*iWBjeoN - r tiP^iRifc^^riBi DfigT* 

lfe/J^i:ft5J:9tiRm-r5^T*S5o flfoT, d© 
#^6 1Rtci;D, t>n^7Al3«fc0> 01Otc^ 
L/cie^tCfc^§#^0 F F - LKWJiSTS 1 
4il4)66 2Rtf»5t«nS. ftfc% ESI^KfetJSIt 
f83tON-Rtt$ffl^S!Sl 6tJ;^TaiHWlcaai 

«nfc)fea5t>fc©KWLT. s4^K*»ts#i!a3ie6 

•5#Mft6 1 R©3^, l5Sa^fcfettS1fSi3tON-R 

KWfStsau»©*fc:j;oT i mm^ft6 2 Rtm 

[OO5 4]015tt, 1^W4H4^6 2R*2^« 

fcfc©-e&5o C©0^Lfc<fc9t x l^WftS^ 
6 2R«, t>a^vAl3i:^l4©^Wffi±Tlt, 
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-RtmVGLWXWiW&tKZ&olzWMU 
WjfaKmtsftV&Zo lot, c©2#Wft#!!B)te6 
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3$©.fc3fc, S£ffl#l!Stt©19ft6 5fc#»I^5fca 

[0 06 2] hyv*vyjffiW*-V£.ti&ti 10 
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ttttlHEMU S^fctt, 02 2 (a) tC^LfcJ; 

9aB5>j©r-*«*au cn*M^s^T02 2 
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£S©«£©*34&3t©fflBtf£i;*v\, 
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[0 0 6 8] Sfe, *^5fi©^ffi^^7^1f^I2^S4 

SBlOtJ:titf, KSftfc, E»ffl#iRD6*J:tf1«B 
^©3t«l©&fll©SI«kfe«l©®«i:T\ T^^-ltSTt 
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[00 7 1] H2 3fi> MO|2(D^Wl!:i 
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jH3t6 3 R, 6 3 L LT*P ?7 Al 3 »Cj(M**fU 
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l)fc*P?7A2 8{cAS>fU ¥fT3t^fc?tiTl@)te 40 
-AX7Uy*l 7£AitU Hfte-AX:/Dy2 1 
7£j§iiLTCCD7W 1 8fcAlff3o ft*, 02 
3T'«\ 2#Wft?f£tt6 4R, 6 4L*£fetfT2& 

©&S6©j&a8fci&ra«'c&So 
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ft6 2 t 2*Wa»43t6 4 li, t>"f nt>, *P^5A 
1 3 tffiS^nfclf I8*ffl«p LTi/^S d fc^mctSo 
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/^-^i: 2^W4S4)t6 4©/^-y^©M^i6 
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9 3fcA«"rSl^Wftf}43t6 2i:, CCD7U-T1 
8fcAWtS2*W4lf43tt6 4tT«, 3tfife«ttf/^ 
^->©At2^Sft5/cJ6, HISKtt, U^XH^ffl 
^T^Wtc 1 ^Wftfl^ 6 2©/^->i:2^W4 

S43t6 4©^*-^©A££££fr€/c'K CCD7 
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3Wf «ES»(* 1 ic *3tt % * a 9 7 Al 3 i: ftSl 4 © 
ttffiB (SWK5) ±T*l&/J^ift5<fc9fciRStf£ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A light information recorder characterized by comprising the following for recording 
information to an optical information recording medium provided with the Information Storage 
Division layer on which information is recorded using a holography. 

A light source which emits light flux irradiated by said optical information recording medium. 
A space modulation means which modulates spatially at least a part of light flux emitted from 
this light source, and generates information light and a reference beam for record. 
A record optical system which irradiates with information light and a reference beam for record 
which were generated by said space modulation means from the same field side to said 
Information Storage Division layer so that information may be recorded on said Information 
Storage Division layer with an interference pattern by interference with information light and a 
reference beam for record. 

[Claim 2]As said optical information recording medium, a thing provided with a positioning area 
where information for positioning of information light and a reference beam for record is 
recorded is used, The light information recorder according to claim 1 having a position control 
means which controls a position of information light to said optical information recording 
medium, and a reference beam for record using information recorded on said positioning area. 
[Claim 3]The light information recorder according to claim 1, wherein said record optical system 
irradiates with information light and a reference beam to said Information Storage Division layer 
so that it may converge in a position which is mutually different about a thickness direction of 
said Information Storage Division layer. 

[Claim 4] Said space modulation means by generating light spatially modulated by difference in a 
polarization direction according to information to record, Generate information light and a 
reference beam for record which differ in a polarization direction mutually, and said record 
optical system, Separating mechanism which separates information light generated by said space 
modulation means by changing a converging position by a polarization direction, and a reference 
beam for record, So that said Information Storage Division layer may be passed being completed 
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by one of information light separated by this separating mechanism, and the reference beams for 
record and said Information Storage Division layer may be passed with a late-coming handbill 
which another side once converged, A condensing means which condenses information light and 
a reference beam for record and with which said Information Storage Division layer is irradiated, 
So that a polarization direction of information light and a reference beam for record may be in 
agreement in a field to which information light irradiated by this condensing means and 
reference beams for record overlap in said Information Storage Division layer, The light 
information recorder according to claim 3 having a rotatory-polarization means to change a 
polarization direction of information light and a reference beam for record in the mutually 
different direction for every portion which divided a section of light flux into two. 
[Claim 5]With a side with which information light and a reference beam for record in said 
Information Storage Division layer are irradiated as said optical information recording medium, 
using that by which a reflector was established in an opposite hand, said space modulation 
means, Modulate a part of section of light flux, consider it as information light, make other 
portions of a section of light flux into a reference beam for record, and said record optical 
system, A reference beam for record after being reflected in said Information Storage Division 
layer in information light and said reflector before entering into said reflector interferes, and. The 
light information recorder according to claim 1 irradiating with said information light and a 
reference beam for record to said Information Storage Division layer so that it may converge on 
said reflector so that information light after being reflected in a reference beam for record and 
said reflector before entering into said reflector may interfere. 

[Claim 6]A light source which emits light flux which it is light information playback equipment 
for reproducing information, and is irradiated by said optical information recording medium 
from an optical information recording medium provided with the Information Storage Division 
layer on which information was recorded using a holography, From light flux emitted from this 
light source, generate a reference beam for reproduction, and glare to said Information Storage 
Division layer, and. A regenerated light study system which collects regenerated light generated 
from said Information Storage Division layer by irradiating said reference beam for reproduction 
from the same field side as a side which irradiates with said reference beam for reproduction to 
said Information Storage Division layer, Light information playback equipment provided with a 
detection means to detect regenerated light collected by this regenerated light study system. 
[Claim 7]As said optical information recording medium, a reflector is established in one field 
side of said Information Storage Division layer, and. Information using what was recorded in 
said Information Storage Division layer with an interference pattern by interference with 
information light and a reference beam for record which were irradiated so that it might converge 
in a position which is mutually different from the field side of another side about a thickness 
direction of the Information Storage Division layer to said Information Storage Division layer 
said regenerated light study system, Irradiate with a reference beam for reproduction converged 
in the same position as information light at the time of record to said Information Storage 
Division layer, and. The light information playback equipment according to claim 6 collecting 
regenerated light generated from said Information Storage Division layer by light generated from 
said Information Storage Division layer by irradiating said reference beam for reproduction 
reflecting in said reflector, and irradiating it to said Information Storage Division layer. 
[Claim 8] As said optical information recording medium, use a thing provided with a positioning 
area where information for positioning of a reference beam for reproduction is recorded, and. 
The light information playback equipment according to claim 6 having a position control means 
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which controls a position of a reference beam for reproduction to said optical information 
recording medium using information recorded on said positioning area. 

[Claim 9]The light information playback equipment according to claim 6 which said regenerated 
light is the light spatially modulated according to information, and is characterized by said 
detection means detecting a pattern of regenerated light. 

[Claim 10]The light information playback equipment according to claim 9, wherein said 
regenerated light is provided with a reference position discriminating means which distinguishes 
a reference position in a pattern of regenerated light based on reference position information 
detected by said detection means including reference position information which shows a 
reference position in a pattern of regenerated light. 

[Claim 1 l]Said regenerated light study system generates a reference beam for reproduction of a 
polarization direction which changes with each portions by changing a polarization direction in 
light of a predetermined polarization direction in the mutually different direction for every 
portion which divided a section of light flux into two, and. The light information playback 
equipment according to claim 6 changing a polarization direction of regenerated light in the 
mutually different direction for every portion which divided a section of light flux into two, and 
having a rotatory-polarization means which makes a polarization direction of regenerated light a 
uniform direction about the whole section of light flux. 

[Claim 12] As said optical information recording medium, a reflector is established in one field 
side of said Information Storage Division layer, and. It glares to said Information Storage 
Division layer so that it may be completed on said reflector by information light which makes a 
part of section of light flux, and reference beam for record which makes other portions of a 
section of light flux, What information was recorded on said Information Storage Division layer 
with an interference pattern by interference with information light after being reflected in a 
reference beam for record and said reflector before entering into interference with a reference 
beam for record after being reflected in information light and said reflector before entering into 
said reflector, and said reflector is used, The light information playback equipment according to 
claim 6, wherein said record optical system irradiates with a reference beam for reproduction 
corresponding to said reference beam for record to said Information Storage Division layer. 
[Claim 1 3]It is an optical information recording method for recording information to an optical 
information recording medium provided with the Information Storage Division layer on which 
information is recorded using a holography, So that at least a part of light flux emitted from a 
light source may be modulated spatially, information light and a reference beam for record may 
be generated and information may be recorded on said Information Storage Division layer with 
an interference pattern by interference with information light and a reference beam for record, 
An optical information recording method irradiating with information light and a reference beam 
for record from the same field side to said Information Storage Division layer. 
[Claim 14]It is a light information regeneration method for reproducing information from an 
optical information recording medium provided with the Information Storage Division layer on 
which information was recorded using a holography, From light flux emitted from a light source, 
generate a reference beam for reproduction and it glares to said Information Storage Division 
layer, A light information regeneration method collecting regenerated light generated from said 
Information Storage Division layer by irradiating said reference beam for reproduction from the 
same field side as a side which irradiates with said reference beam for reproduction to said 
Information Storage Division layer, and detecting collected regenerated light. 
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[Claim 15]Information is recorded using a holography with an interference pattern by 
interference with information light and a reference beam for record, and. An optical information 
recording medium provided with the Information Storage Division layer for generating 
regenerated light corresponding to information currently recorded in the same field side as a 
reference beam for reproduction, when a reference beam for reproduction is irradiated. 
[Claim 16]The optical information recording medium according to claim 15, wherein 
information is recorded on said Information Storage Division layer with an interference pattern 
by interference with information light and a reference beam for record which enter from the 
same field side. 

[Claim 1 7]The optical information recording medium according to claim 1 5 provided with a 
positioning area where information for positioning of information light, a reference beam for 
record, and a reference beam for reproduction is recorded. 

[Claim 18] A reflector is established in one field side of said Information Storage Division layer, 
and said Information Storage Division layer, The optical information recording medium 
according to claim 1 5 being what information recorded on with an interference pattern by 
interference with information light and a reference beam for record which were irradiated so that 
it might converge in a position which is mutually different from the field side of another side 
about a thickness direction of the Information Storage Division layer to said Information Storage 
Division layer. 

[Claim 19] A reflector is established in one field side of said Information Storage Division layer, 
and said Information Storage Division layer, It glares to said Information Storage Division layer 
so that it may be completed on said reflector by information light which makes a part of section 
of light flux, and reference beam for record which makes other portions of a section of light flux, 
With an interference pattern by interference with information light after being reflected in a 
reference beam for record and said reflector before entering into interference with a reference 
beam for record after being reflected in information light and said reflector before entering into 
said reflector, and said reflector. The optical information recording medium according to claim 
1 5 being what information recorded on. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A light information recorder and a method this invention records 
information on an optical information recording medium using a holography, It is related with 
the optical information recording medium used by the light information playback equipment 
which reproduces information from an optical information recording medium using a 
holography, a method, these light information recorder and a method or light information 
playback equipment, and a method. 
[0002] 

[Description of the Prior Art]The holographic recording which records information on a 
recording medium using a holography generally piles up light and a reference beam with image 
information inside a recording medium, and is performed by writing the interference fringe then 
made in a recording medium. At the time of reproduction of the recorded information, image 
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information is reproduced by irradiating the recording medium with a reference beam by 
diffraction by an interference fringe. 

[0003]In recent years, for super-high-density optical recording, a volume holography, especially 
a digital volume holography are developed in a practical use region, and attract attention. A 
volume holography is a method with which it utilizes positively and the thickness direction of a 
recording medium also writes in an interference fringe in three dimensions, diffraction efficiency 
is raised by increasing thickness and there is the feature that increase of a storage capacity can be 
aimed at using multiplex recording. And with a digital volume holography, although the same 
recording medium and recording method as a volume holography are used, the image 
information to record is the computer-oriented holographic recording method limited to the 
binary-ized digital pattern. In this digital volume holography, it once digitizes, and develops to 
two-dimensional digital pattern information, and picture information like an analog picture, for 
example also records this as image information. At the time of reproduction, it is reading and 
decoding this digital pattern information, and it is returned and displayed on the original picture 
information. Thereby, even if the signal to noise ratio (signal to noise ratio) is somewhat bad at 
the time of reproduction, it becomes possible to reproduce the original information very 
faithfully by performing differentiation detection, or coding binary-ized data and performing an 
error correction. 

[0004]Drawing 38 is a perspective view showing the composition of the outline of a record 
reproduction system in the conventional digital volume holography. The spatial-light-modulation 
machine 101 which this record reproduction system makes generate the information light 102 
based on two-dimensional digital pattern information, The lens 1 03 which condenses the 
information light 102 from this spatial-light-modulation machine 101 and with which it irradiates 
to the hologram recording medium 100, The reference beam irradiation means (not shown) 
which irradiates with the reference beam 1 04 from the direction which abbreviated-intersects 
perpendicularly with the information light 102 to the hologram recording medium 100, It has the 
CCD (charge coupled device) array 107 for detecting the reproduced two-dimensional digital 
pattern information, and the lens 106 which condense the regenerated light 105 emitted from the 
hologram recording medium 100 and with which it irradiates on CCD array 107. The crystal of 
LiNb03 etc. is used for the hologram recording medium 100. 

[0005]In the record reproduction system shown in drawing 38, at the time of record, the 
information on the original image etc. to record is digitized, the signal of 0 or 1 is further 
arranged to two dimensions, and two-dimensional digital pattern information is generated. One 
two-dimensional digital pattern information is called page data. Here, multiplex recording of the 
page data of #1 - #n shall be carried out to the same hologram recording medium 100. In this 
case, first, by choosing a penetration or protection from light for every pixel with the spatial- 
light-modulation machine 101 based on page data #1, the information light 102 modulated 
spatially is generated and the hologram recording medium 100 is irradiated via the lens 103. 
irradiating the hologram recording medium 100 with the reference beam 104 simultaneously 
from the direction theta 1 which abbreviated-intersects perpendicularly with the information light 
1 02 - the inside of the hologram recording medium 1 00 - the information light 1 02 and the 
reference beam 104 - pile up - the interference fringe made as be alike is recorded. In order to 
raise diffraction efficiency, the reference beam 1 04 changes into a flat beam with a cylindrical 
lens etc., and an interference fringe crosses it even to the thickness direction of the hologram 
recording medium 100, and it is recorded. At the time of record of following page data #2, 
multiplex recording of the information can be carried out to the same hologram recording 
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medium 100 by irradiating with the reference beam 104 from the different angle theta 2 from 
theta 1, and piling up this reference beam 104 and information light 102. Similarly, at the time of 
record of other page data #3 - #n, it irradiates with the reference beam 104 from angle theta3- 
thetan different, respectively, and multiplex recording of the information is carried out. Thus, 
information calls a stack the hologram by which multiplex recording was carried out. In the 
example shown in drawing 38, the hologram recording medium 100 has two or more stacks (the 
stack 1, the stack 2, — , the stack m, — ). 

[0006] What is necessary is just to irradiate the stack with the reference beam 104 of the same 
degree of incidence angle as the time of recording the page data, in order to reproduce arbitrary 
page data from a stack. If it does so, the interference fringe corresponding to the page data will 
diffract selectively, and the regenerated light 105 will generate the reference beam 104 by it. 
This regenerated light 105 enters into CCD array 107 via the lens 106, and the two-dimensional 
pattern of regenerated light is detected by CCD array 107. And the information on an original 
image etc. is reproduced by decoding the two-dimensional pattern of the detected regenerated 
light contrary to the time of record. 
[0007] 

[Problem(s) to be Solved by the Invention] Although multiplex recording of the information can 
be carried out to the same hologram recording medium 1 00 in the composition shown in drawing 
38, in order to record information on super high density, positioning of the information light 102 
and the reference beam 1 04 to the hologram recording medium 1 00 becomes important. 
However, in the composition shown in drawing 38, since there is no information for positioning 
in hologram-recording-medium 1 00 the very thing, positioning of the information light 1 02 and 
the reference beam 104 to the hologram recording medium 100 must be performed mechanically, 
and high-precision positioning is difficult. Therefore, removability (ease of moving a hologram 
recording medium from a certain recording and reproducing device to other recording and 
reproducing devices, and performing same record reproduction) is bad, random access is 
difficult, and there is a problem that high density recording is difficult. In the composition shown 
in drawing 38, since each optic axis of the information light 102, the reference beam 104, and the 
regenerated light 105 is arranged at a position which is mutually different spatially, there is a 
problem that an optical system is enlarged. 

[0008]This invention was made in view of this problem, and the 1 st purpose is to provide the 
light information recorder which enabled it to constitute the optical system for record or 
reproduction small and a method, light information playback equipment, a method, and an 
optical information recording medium. 

[0009]The 2nd purpose of this invention is to provide the light information recorder and the 
method, the light information playback equipment and the method of having enabled it to 
position the light for the record over an optical information recording medium, or reproduction 
with sufficient accuracy, and an optical information recording medium in addition to the 1 st 
purpose of the above. 
[0010] 

[Means for Solving the Problem]A light information recorder of this invention is characterized 
by comprising: 

A light source which is a light information recorder for recording information to an optical 
information recording medium provided with the Information Storage Division layer on which 
information is recorded using a holography, and emits light flux irradiated by optical information 
recording medium. 
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A space modulation means which modulates spatially at least a part of light flux emitted from 

this light source, and generates information light and a reference beam for record. 

A record optical system which irradiates with information light and a reference beam for record 

which were generated by space modulation means from the same field side to the Information 

Storage Division layer so that information may be recorded on the Information Storage Division 

layer with an interference pattern by interference with information light and a reference beam for 

record. 

[001 lJLight information playback equipment of this invention is characterized by comprising: 
A light source which is light information playback equipment for reproducing information from 
an optical information recording medium provided with the Information Storage Division layer 
on which information was recorded using a holography, and emits light flux irradiated by optical 
information recording medium. 

A regenerated light study system which collects regenerated light which generate a reference 
beam for reproduction, and it glares to the Information Storage Division layer from light flux 
emitted from this light source, and is generated from the Information Storage Division layer by 
irradiating a reference beam for reproduction from the same field side as a side which irradiates 
with a reference beam for reproduction to the Information Storage Division layer. 
A detection means to detect regenerated light collected by this regenerated light study system. 

[00 12] An optical information recording method of this invention is an optical information 
recording method for recording information to an optical information recording medium 
provided with the Information Storage Division layer on which information is recorded using a 
holography, So that at least a part of light flux emitted from a light source may be modulated 
spatially, information light and a reference beam for record may be generated and information 
may be recorded on the Information Storage Division layer with an interference pattern by 
interference with information light and a reference beam for record, It irradiates with information 
light and a reference beam for record from the same field side to the Information Storage 
Division layer. 

[00 13] A light information regeneration method of this invention is a light information 
regeneration method for reproducing information from an optical information recording medium 
provided with the Information Storage Division layer on which information was recorded using a 
holography, By generating a reference beam for reproduction, glaring to the Information Storage 
Division layer from light flux emitted from a light source, and irradiating a reference beam for 
reproduction, regenerated light generated from the Information Storage Division layer is 
collected from the same field side as a side which irradiates with a reference beam for 
reproduction to the Information Storage Division layer, and collected regenerated light is 
detected. 

[00 14] Information is recorded using a holography with an interference pattern by interference 
with information light and a reference beam for record, and an optical information recording 
medium of this invention. When a reference beam for reproduction is irradiated, it has the 
Information Storage Division layer for generating regenerated light corresponding to information 
currently recorded in the same field side as a reference beam for reproduction. 
[0015]In a light information recorder of this invention, at least a part of light flux emitted from a 
light source is spatially modulated by space modulation means, information light and a reference 
beam for record are generated, and this information light and a reference beam for record 
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according to a record optical system. It glares from the same field side to the Information Storage 
Division layer, and information is recorded on the Information Storage Division layer with an 
interference pattern by interference with information light and a reference beam for record. 
[0016]In light information playback equipment of this invention, a reference beam for 
reproduction is generated by regenerated light study system, and this reference beam for 
reproduction is irradiated to the Information Storage Division layer from light flux emitted from 
a light source, and. By irradiating a reference beam for reproduction, it is collected from the field 
side as a side which irradiates with a reference beam for reproduction to the Information Storage 
Division layer where regenerated light generated from the Information Storage Division layer is 
the same, and this collected regenerated light is detected by a detection means. 
[0017]In an optical information recording method of this invention, at least a part of light flux 
emitted from a light source is modulated spatially, and information light and a reference beam 
for record are generated, Information light and a reference beam for record are irradiated from 
the same field side to the Information Storage Division layer, and information is recorded on the 
Information Storage Division layer with an interference pattern by interference with information 
light and a reference beam for record. 

[0018]In a light information regeneration method of this invention, a reference beam for 
reproduction is generated from light flux emitted from a light source, Regenerated light which it 
was collected from the field side as a side which irradiates with a reference beam for 
reproduction to the Information Storage Division layer where regenerated light generated from 
the Information Storage Division layer is the same, and was collected is detected by irradiating 
this reference beam for reproduction to the Information Storage Division layer, and irradiating a 
reference beam for reproduction. 

[0019]In an optical information recording medium of this invention, when information is 
recorded on the Information Storage Division layer with an interference pattern by interference 
with information light and a reference beam for record and a reference beam for reproduction is 
irradiated by this Information Storage Division layer, regenerated light corresponding to 
information currently recorded is generated at the same field side as a reference beam for 
reproduction. 
[0020] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described in detail 
with reference to Drawings. The explanatory view showing the composition of the optical 
information recording medium concerning a 1 st embodiment of the pickup in the light 
information recording and reproducing device as a light information recorder and light 
information playback equipment which drawing 1 requires for a 1st embodiment of this 
invention, and this invention, Drawing 2 is a block diagram showing the entire configuration of 
the light information recording and reproducing device concerning this embodiment. 
[0021] With reference to introduction and drawing 1, the composition of the optical information 
recording medium concerning this embodiment is explained. This optical information recording 
medium 1 laminates the hologram layer 3 as an Information Storage Division layer by which 
information is recorded on the whole surface of the disc-like transparent substrate 2 formed of 
polycarbonate etc. using a volume holography, the reflection film 5, and the protective layer 4 in 
this turn, and is constituted. The address servo area 6 as two or more positioning areas which 
extend in a line radially is established in the interface of the hologram layer 3 and the protective 
layer 4 with a predetermined angle interval, and the section of the sector between the adjacent 
address servo area 6 has become the data area 7. Information and address information for a 
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sample DOSABO method to perform a focus servo and a tracking servo are beforehand recorded 
on the address servo area 6 by the embossed pit etc. A focus servo can be performed using the 
reflector of the reflection film 5. As information for performing a tracking servo, a WOPURU pit 
can be used, for example. Make the transparent substrate 2 into a proper thickness of 0.6 mm or 
less, and let the hologram layer 3 be a proper thickness of not less than 10 micrometers. The 
hologram layer 3 is formed with the hologram material from which the optical characteristics, 
such as a refractive index, a dielectric constant, and reflectance, change according to luminous 
intensity, when light is irradiated. As a hologram material, E. I. du Pont de Nemours & Co. 
(Dupont) make photopolymer (photopolymers)HRF-600 (product name) etc. is used, for 
example.The reflection film 5 is formed, for example of aluminum. 
[0022]Next, the composition of the light information recording and reproducing device 
concerning this embodiment is explained. This light information recording and reproducing 
device 10 is provided with the following. 

The spindle 81 with which the optical information recording medium 1 is attached as shown in 
drawing 2. 

The spindle motor 82 made to rotate this spindle 8 1 . 

The spindle servo circuit 83 which controls the spindle motor 82 to maintain the number of 
rotations of the optical information recording medium 1 at a predetermined value. 
The light information recording and reproducing device 10 is provided with the following. 
The pickup 1 1 for irradiating with information light and the reference beam for record to the 
optical information recording medium 1 , and recording information, and reproducing the 
information which irradiates with the reference beam for reproduction to the optical information 
recording medium 1 , detects regenerated light, and is recorded on the optical information 
recording medium 1 . 

The drive 84 which makes this pickup 1 1 radially movable [ the optical information recording 
medium 1 ]. 

[0023]The light information recording and reproducing device 10 is provided with the following. 
The detector circuit 85 for detecting focus error signal FE, tracking error signal TE, and 
regenerative-signal RF from the output signal of the pickup 1 1 . 

The focus servo circuit 86 which drives the actuator in the pickup 11, moves an object lens to the 
thickness direction of the optical information recording medium 1 based on focus error signal FE 
detected by this detector circuit 85, and performs a focus servo. 

The tracking servo circuit 87 which drives the actuator in the pickup 1 1 based on tracking error 
signal TE detected by the detector circuit 85, moves an object lens to the radial direction of the 
optical information recording medium 1, and performs a tracking servo. 
The slide servo circuit 88 which performs the slide servo which controls the drive 84 based on 
tracking error signal TE and the instructions from a controller mentioned later, and moves the 
pickup 1 1 to the radial direction of the optical information recording medium 1 . 

[0024]The light information recording and reproducing device 10 is provided with the following. 
The digital disposal circuit 89 which reproduces the data which decoded the output data of the 
CCD array in the pickup 1 1 mentioned later, and was recorded on the data area 7 of the optical 
information recording medium 1 , reproduces a basic clock from regenerative-signal RF from the 
detector circuit 85, or distinguishes an address. 
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The controller 90 which controls the whole light information recording and reproducing device 
10. 

The controller 90 inputs the basic clock and address information which are outputted from the 
digital disposal circuit 89, and it controls the pickup 1 1, the spindle servo circuit 83, and slide 
servo circuit 88 grade. The spindle servo circuit 83 inputs the basic clock outputted from the 
digital disposal circuit 89. 

[0025]The detector circuit 85, the focus servo circuit 86, the tracking servo circuit 87, and the 
slide servo circuit 88 correspond to the position control means in this invention. The digital 
disposal circuit 89 corresponds to the reference position discriminating means in this invention. 
[0026]The pickup 1 1 is provided with the following as shown in drawing 1 . 
The object lens 12 which counters the transparent substrate 2 side of the optical information 
recording medium 1 when the optical information recording medium 1 is fixed to the spindle 8 1 . 
It is the thickness direction and the movable actuator 1 3 of the optical information recording 
medium 1 radially about this object lens 12. 

The two-segment optical rotation plate 14 allocated in the opposite hand of the optical 
information recording medium 1 in the object lens 12 sequentially from the object lens 12 side, 
the S polarization hologram 15, the spatial-light-modulation machine 16, the P polarization 
hologram 28, the polarization beam splitter 17, and CCD array 18. 
The collimating lens 1 9 allocated between the laser coupler 20 allocated in the side of the 
polarization beam splitter 17, and this laser coupler 20 and polarization beam splitter 17. 
The S polarization hologram 15 corresponds to the separating mechanism in this invention. 
[0027]The laser coupler 20 emits the laser beam of S polarization, and this laser beam, With the 
collimating lens 1 9, it is considered as a parallel pencil and enters into the polarization beam 
splitter 17, After being reflected by this polarization beam splitter 17 and passing the P 
polarization hologram 28, the spatial-light-modulation machine 16, the S polarization hologram 
15, and the two-segment optical rotation plate 14 in order, it is condensed with the object lens 12 
and the optical information recording medium 1 glares. After the returned light from the optical 
information recording medium 1 passes the object lens 12, the two-segment optical rotation plate 
14, the S polarization hologram 15, the spatial-light-modulation machine 16, and the P 
polarization hologram 28 in order, It enters into the polarization beam splitter 17, and only the 
light of P polarization of them penetrates the polarization beam splitter 17, and enters into CCD 
array 18. S polarization is linear polarization with a polarization direction vertical to an entrance 
plane (space of drawing 1), and P polarization is linear polarization with a polarization direction 
parallel to an entrance plane. 

[0028]The two-segment optical rotation plate 14 is provided with the following. 
The optical rotation plate 14L arranged in drawing 1 at the left part of an optic axis. 
The optical rotation plate 14R arranged in drawing 1 at the right portion of an optic axis. 
Between the transparent electrode substrates of two sheets, the optical rotation plates 14L and 
14R enclose a liquid crystal, and are constituted, respectively, the optical rotation plate 14L ~ 
between the transparent electrode substrates of two sheets - voltage - not impressing (it is said 
hereafter that it turns OFF.) ~ rotating +45 degrees of polarization directions - between the 
transparent electrode substrates of two sheets - voltage - impressing (it is said hereafter that one 
is used.) - a polarization direction is not rotated ~ it has come. On the other hand, if the optical 
rotation plate 14R is turned OFF, it will rotate -45 degrees of polarization directions, and if one 
is used, it has become as [ rotate / a polarization direction ]. 



10 



[0029]The S polarization hologram 15 has a lens function as which light is completed only to S 
polarization. And when P polarization of a parallel pencil enters into the S polarization hologram 
15 from the spatial-light-modulation machine 16 side. This P polarization passes the S 
polarization hologram 15 with a parallel pencil, it is condensed with the object lens 12 and 
irradiated with it by the optical information recording medium 1 , and converging, it is converged 
so that the hologram layer 3 may be passed and it may become a byway most on the interface of 
the hologram layer 3 and the protective layer 4. On the other hand, when S polarization of a 
parallel pencil enters into the S polarization hologram 1 5 from the spatial-light-modulation 
machine 16 side, After being completed a little by the S polarization hologram 15, it is 
condensed with the object lens 12 and irradiated with this S polarization by the optical 
information recording medium 1 , After converging so that it may once become a byway most by 
a near side rather than the interface of the hologram layer 3 and the protective layer 4, the 
hologram layer 3 is passed emitting. On the other hand, the P polarization hologram 28 has a lens 
function as which light is completed only to P polarization. 

[0030]The spatial-light-modulation machine 16 can modulate light now spatially by the 
difference in a polarization direction by having a pixel of a large number arranged in the shape of 
a lattice, and choosing the polarization direction of emitted light for every pixel. Specifically, the 
spatial-light-modulation machine 16 is composition equivalent to the thing except a polarizing 
plate in the liquid crystal display element using the optical rotation of the liquid crystal, for 
example. Here, for every pixel, if the spatial-light-modulation machine 16 is turned OFF, it will 
rotate +90 degrees of polarization directions, and if one is used, it has become as [ rotate / a 
polarization direction ]. As a liquid crystal in the spatial-light-modulation machine 16, a strong 
dielectric liquid crystal with quick (a microsecond of order) speed of response can be used, for 
example. It becomes possible to attain high-speed record by this, for example, to record the 
information for 1 page by several micro or less. 

[003 l]The perspective view and drawing 4 in which the composition of the laser coupler [ in / in 
drawing 3 / drawing 1 ] 20 is shown are a side view of the laser coupler 20. As shown in these 
figures, the laser coupler 20 is provided with the following. 

The semiconductor substrate 21 in which the photodetectors 25 and 26 were formed. 

Prism 22 which has been arranged so that the photodetectors 25 and 26 may be covered on this 

semiconductor substrate 21, and was joined on the semiconductor substrate 21. 

The semiconductor device 23 which has been arranged at the position by which the 

photodetectors 25 and 26 were formed on the semiconductor substrate 21, and a different 

position, and was joined on the semiconductor substrate 21. 

The semiconductor laser 24 joined on this semiconductor device 23. 

The semiconductor laser 24 emits a front laser beam horizontally towards the prism 22 side, and 
it emits a back laser beam to a front laser beam and a counter direction. A slant face is formed in 
the semiconductor laser 24 side of the prism 22, and this slant face reflects a part of front laser 
beam from the semiconductor laser 24, and emits it in the vertical direction to the semiconductor 
substrate 21, and it is the semi-reflection surface 22a which penetrates a part of returned light 
from the optical information recording medium 1 . The upper surface of the prism 22 is the total 
reflection surface 22b which carries out total internal reflection of the light which passes through 
the inside of the prism 22 as shown in drawing 4. The photodetector 27 which receives the back 
laser beam from the semiconductor laser 24 is formed in the semiconductor device 23. The 
output signal of this photodetector 27 is used in order to adjust the output of the semiconductor 
laser 24 automatically. Various kinds of amplifier and other electronic parts are built in the 
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semiconductor substrate 21. Electronic parts, such as amplifier which drives the semiconductor 
laser 24, are built in the semiconductor device 23 . 

[0032]In the laser coupler 20 shown in drawing 3 and drawing 4, a part is reflected by the semi- 
reflection surface 22a of the prism 22, and the front laser beam from the semiconductor laser 24 
enters into the collimating lens 19 in drawing 1. A part penetrates the semi-reflection surface 22a 
of the prism 22, and the returned light from the optical information recording medium 1 
condensed with the collimating lens 19 is drawn in the prism 22, and goes to the photodetector 

25. A part of light which the half-reflection film is formed on the photodetector 25, and was 
drawn in the prism 22. The half-reflection film on the photodetector 25 is penetrated, it enters 
into the photodetector 25, and the remaining parts are reflected with the half-reflection film on 
the photodetector 25, and also it is reflected in the total reflection surface 22b of the prism 22, 
and enters into the photodetector 26. 

[0033]Here, as shown in drawing 4, the light drawn in the prism 22 is converged so that it may 
once become a byway most in the middle of the optical path between the photodetectors 25 and 

26. And the path of the incident light to the photodetectors 25 and 26 becomes equal in the 
focusing state converged so that the light from the laser coupler 20 may serve as a byway most 
on the interface of the hologram layer 3 in the optical information recording medium 1 , and the 
protective layer 4, When it separates from a focusing state, the paths of the incident light to the 
photodetectors 25 and 26 differ. Since change of the path of the incident light to the 
photodetectors 25 and 26 becomes an opposite direction mutually, it can acquire a focus error 
signal by detecting the signal according to change of the path of the incident light to the 
photodetectors 25 and 26. As shown in drawing 3, the photodetectors 25 and 26 have the light 
sensing portion trichotomized, respectively. Let light sensing portions [ in / for the light sensing 
portion in the photodetector 25 / Al, CI, Bl, and the photodetector 26 ] be A2, C2, and B-2. CI 
and C2 are the light sensing portions of the center portion between Al and Bl and between A2 
and B-2, respectively. The parting line between each light sensing portion is arranged so that it 
may become the direction and parallel corresponding to a track direction in the optical 
information recording medium 1 . Therefore, a tracking error signal can be acquired from the 
difference of the output between the light sensing portion Al and Bl and between A2 and B-2 by 
the PUYUSSHUPURU method. 

[0034]Control of the output of the semiconductor laser 24 in the laser coupler 20 and control of 
the two-segment optical rotation plate 14 and the spatial-light-modulation machine 16 are 
performed under control of the controller 90 in drawing 1 by the drive circuit which is not 
illustrated, respectively. 

[0035]Drawing 5 is a block diagram showing the composition of the detector circuit 85 for 
detecting a focus error signal, a tracking error signal, and a regenerative signal based on the 
output of the photodetectors 25 and 26. This detector circuit 85 is provided with the following. 
The light sensing portion Al of the photodetector 25, the adding machine 31 adding each output 
ofBl. 

Gain control amplifier 32 which adjusts the profit of the output of this adding machine 3 1 . 
Gain control amplifier 33 which adjusts the profit of the output of the light sensing portion CI of 
the photodetector 25. 

The subtractor 34 which calculates the difference of the output of the gain control amplifier 32, 
and the output of the gain control amplifier 33, The light sensing portion A2 of the photodetector 
26, and the adding machine 35 adding each output of B-2, The gain control amplifier 36 which 
adjusts the profit of the output of this adding machine 35, and the gain control amplifier 37 
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which adjusts the profit of the output of the light sensing portion C2 of the photodetector 26, The 
subtracter 38 which calculates the difference of the output of the gain control amplifier 36, and 
the output of the gain control amplifier 37, and the subtractor 39 which calculates the difference 
of the output of the subtractor 34, and the output of the subtractor 38, and generates focus error 
signal FE. 

[0036]The detector circuit 85 is provided with the following. 

The subtractor 40 which calculates the difference of the output of the light sensing portion Al of 
the photodetector 25, and the output of the light sensing portion Bl. 

The subtractor 41 which calculates the difference of the output of the light sensing portion A2 of 
the photodetector 26, and the output of light sensing portion B-2. 

The subtractor 42 which calculates the difference of the output of the subtractor 40, and the 
output of the subtractor 41, and generates tracking error signal TE. 

The detector circuit 85 is provided with the adding machine 45 which adds the adding machine 
44 which adds the adding machine 43 adding the output of the adding machine 3 1 , and the output 
of the light sensing portion CI, and the output of the adding machine 35 and the output of the 
light sensing portion C2 further, and the output of the adding machine 43 and the output of the 
adding machine 44, and generates regenerative-signal RF. In this embodiment, regenerative- 
signal RF is the signal which reproduced the information recorded on the address servo area 6 in 
the optical information recording medium 1 . 

[0037]Next, at the time of a servo, at the time of record, it divides at the time of reproduction and 
an operation of the light information recording and reproducing device and optical information 
recording medium concerning this embodiment is explained in order. At the time of a servo, at 
the time of record, it is controlled to maintain regular number of rotations also at the time of any 
at the time of reproduction, and the optical information recording medium 1 rotates it with the 
spindle motor 82. 

[0038]First, the operation at the time of a servo is explained. Drawing 6 is an explanatory view 
showing the state of the pickup 1 1 at the time of a servo, and an explanatory view showing the 
state of the light [ drawing 8 ] at the time of a servo. As shown in these figures, at the time of a 
servo, all the pixels of the spatial-light-modulation machine 16 are turned OFF, and each optical 
rotation plates 14L and 14R of the two-segment optical rotation plate 14 are made one. The 
output of the emitted light of the laser coupler 20 is set as the low-power output for reproduction. 
The controller 90 is considered as the above-mentioned setting out, while the emitted light of the 
object lens 12 predicts the timing which passes through the address servo area 6 based on the 
basic clock reproduced from regenerative-signal RF and the emitted light of the object lens 12 
passes through the address servo area 6. 

[0039] With the collimating lens 19, the laser beam of S polarization emitted from the laser 
coupler 20 is made into a parallel pencil, enters into the polarization beam splitter 1 7, it is 
reflected by this polarization beam splitter 17, and passes the P polarization hologram 28, 
without being influenced at all, and enters into the spatial-light-modulation machine 16. Here, 
since all the pixels of the spatial-light-modulation machine 1 6 are turned OFF, +90 degrees of 
polarization directions rotate, and the light after passing the spatial-light-modulation machine 16 
turns into P polarization. The sign shown with the numerals 5 1 in drawing 8 expresses S 
polarization, and the sign shown with the numerals 52 expresses P polarization. The light of P 
polarization after passing the spatial-light-modulation machine 16 passes the S polarization 
hologram 15, without being influenced at all, and enters into the two-segment optical rotation 
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. plate 14. Here, since both the optical rotation plates 14L and 14R of the two-segment optical 
rotation plate 14 are made one, light passes the two-segment optical rotation plate 14, without 
being influenced at all. It is condensed with the object lens 12, and the light which passed the 
two-segment optical rotation plate 14 is irradiated by the information recording medium 1 so that 
it may become a byway most on the interface of the hologram layer 3 in the optical information 
recording medium 1, and the protective layer 4 and may converge. It is reflected with the 
reflection film 5 of the information recording medium 1 , and in that case, the embossed pit in the 
address servo area 6 becomes irregular, and this light returns to the object lens 12 side. This 
returned light is made into a parallel pencil with the object lens 12, pass the two-segment optical 
rotation plate 14 and the S polarization hologram 15, without being influenced at all, enter into 
the spatial-light-modulation machine 16, and here, A polarization direction rotates, it is again 
considered as S polarization, the P polarization hologram 28 is passed, without being influenced 
at all, and it is reflected by the polarization beam splitter 17, enters into the laser coupler 20, and 
is detected by the photodetectors 25 and 26. By and the detector circuit 85 shown in drawing 5 
based on the output of these photodetectors 25 and 26. Focus error signal FE, tracking error 
signal TE, and regenerative-signal RF are generated, and a focus servo and a tracking servo are 
performed based on these signals, and reproduction of a basic clock and distinction of an address 
are performed. 

[0040]In setting out at the time of the above-mentioned servo, the composition of the pickup 1 1 
becomes being the same as that of the composition of a pickup of for [ to the usual optical discs, 
such as CD (compact disc) DVD (digital videodisc), and HS (hyper-storage disk), / record and 
for playback ]. Therefore, it is also possible to constitute from the light information recording 
and reproducing device 10 in this embodiment so that compatibility with the usual optical disk 
unit may be given. 

[0041]Here, A polarization and B polarization which are used by next explanation are defined as 
follows. Namely, as shown in drawing 7, as for A polarization, make S polarization into the 
linear polarization which rotated a +45-degree polarization direction for -45 degree or P 
polarization, and, as for B polarization, let S polarization be the linear polarization which rotated 
-45-degree polarization direction for +45 degrees or P polarization. In A polarization and B 
polarization, the polarization direction lies at right angles mutually. 

[0042]Next, the operation at the time of record is explained. The explanatory view, drawing 10, 
and drawing 1 1 in which the state of the pickup 1 1 of drawing 9 at the time of record is shown 
are an explanatory view showing the state of the light at the time of record. As shown in these 
figures, at the time of record, the spatial-light-modulation machine 16 chooses OFF and one for 
every pixel according to the information to record. At this embodiment, 1-bit information is 
expressed by 2 pixels. In this case, and another side is certainly made off. [ one side of the 2 
pixels corresponding to 1-bit information ] Both the optical rotation plates 14L and 14R of the 
two-segment optical rotation plate 14 are turned OFF. The output of the emitted light of the laser 
coupler 20 is made into the high power for record in pulse. The controller 90 is considered as the 
above-mentioned setting out, while the emitted light of the object lens 12 predicts the timing 
which passes through the data area 7 based on the basic clock reproduced from regenerative- 
signal RF and the emitted light of the object lens 12 passes through the data area 7. While the 
emitted light of the object lens 12 passes through the data area 7, a focus servo and a tracking 
servo are not performed, but the object lens 12 is being fixed. 

[0043] With the collimating lens 19, the laser beam of S polarization emitted from the laser 
coupler 20 is made into a parallel pencil, enters into the polarization beam splitter 17, it is 
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reflected by this polarization beam splitter 17, and passes the P polarization hologram 28, 
without being influenced at all, and enters into the spatial-light-modulation machine 16. Here, 
the light which passed the pixel made one among the spatial-light-modulation machines 16 
serves as as [ S polarization ], without a polarization direction rotating, +90 degrees of 
polarization directions rotate, and the light which passed the pixel turned OFF turns into P 
polarization. The light after passing the spatial-light-modulation machine 1 6 enters into the S 
polarization hologram 15. Since the S polarization hologram 15 completes only S polarization, P 
polarization component of the lights from the spatial-light-modulation machine 1 6 passes the S 
polarization hologram 15 here with a parallel pencil, It is condensed with the object lens 12 and 
the optical information recording medium 1 glares, and converging, it converges so that the 
hologram layer 3 may be passed and it may become a byway most on the interface of the 
hologram layer 3 and the protective layer 4. After the S polarization hologram 15, on the other 
hand, converged S polarization component of the lights from the spatial-light-modulation 
machine 16 a little, It is condensed with the object lens 12 and the optical information recording 
medium 1 glares, and after converging so that it may once become a byway most by a near side 
rather than the interface of the hologram layer 3 and the protective layer 4, the hologram layer 3 
is passed, emitting. According to this embodiment, make into the reference beam for record light 
converged so that it may become a byway most on the interface of the hologram layer 3 and the 
protective layer 4, and let light converged so that it may become a byway most by a near side 
rather than the interface of the hologram layer 3 and the protective layer 4 be information light. 
[0044] A polarization direction rotates +45 degrees of left parts of an optic axis among the light 
flux from the S polarization hologram 15 with the optical rotation plate 14L of the two-segment 
optical rotation plate 14, and a polarization direction rotates -45 degrees of right portions of an 
optic axis with the optical rotation plate 14R of the two-segment optical rotation plate 14. The 
light flux which passed the pixel of OFF of the spatial-light-modulation machine 1 6, and passed 
the optical rotation plate 14L here is described as reference beam OFF-L, Similarly, pass the 
pixel of one of the spatial-light-modulation machine 16, and the light flux which passed the 
optical rotation plate 14L Information light ON-L, The light flux which passed the pixel of one 
of the light flux which passed the pixel of OFF of the spatial-light-modulation machine 1 6, and 
passed the optical rotation plate 14R of reference beam OFF-R and the spatial-light-modulation 
machine 16, and passed the optical rotation plate 14R is described as information light ON-R. As 
shown in drawing 10, reference beam OFF-L passes the optical rotation plate 14L, and serves as 
light of A polarization, and information light ON-R passes the optical rotation plate 14R, and 
serves as light of A polarization. The sign shown with the numerals 53 in drawing 10 expresses 
A polarization. As shown in drawing 1 1 , reference beam OFF-R passes the optical rotation plate 
14R, and serves as light of B polarization, and information light ON-L passes the optical rotation 
plate 14L, and serves as light of B polarization. The sign shown with the numerals 54 in drawing 
1 1 expresses B polarization. According to this embodiment, information is recorded on the 
hologram layer 3 using four kinds of above-mentioned light flux. The record method of this 
information is explained in detail with reference to drawing 10 and drawing 1 1 . 
[0045]Drawing 10 shows the situation of interference with reference beam OFF-L and 
information light ON-R. As shown in this figure, in the field on the left-hand side of an optic 
axis, reference beam OFF-L passes the hologram layer 3, converging, information light ON-R 
passes the hologram layer 3, emitting, and since both such lights are A polarization, it interferes 
in them. And when the output of the emitted light of the laser coupler 20 turns into high power, 
the interference pattern of reference beam OFF-L and information light ON-R is recorded in 
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volume in the hologram layer 3. Although reference beam OFF-R also passes the light reflected 
with the reflection film 5 in the field on the left-hand side of an optic axis, this reference beam 
OFF-R is B polarization, and since A polarization and a polarization direction cross at right 
angles, it does not interfere with reference beam OFF-L of A polarization, and information light 
ON-R. 

[0046]Drawing 1 1 shows the situation of interference with reference beam OFF-R and 
information light ON-L. As shown in this figure, in the field on the right-hand side of an optic 
axis, reference beam OFF-R passes the hologram layer 3, converging, information light ON-L 
passes the hologram layer 3, emitting, and since both such lights are B polarization, it interferes 
in them. And when the output of the emitted light of the laser coupler 20 turns into high power, 
the interference pattern of reference beam OFF-R and information light ON-L is recorded in 
volume in the hologram layer 3. Although reference beam OFF-L also passes the light reflected 
with the. reflection film 5 in the field on the right-hand side of an optic axis, this reference beam 
OFF-L is A polarization, and since B polarization and a polarization direction cross at right 
angles, it does not interfere with reference beam OFF-R of B polarization, and information light 
ON-L. 

[0047]Thus, in this embodiment, in the field on the left-hand side of an optic axis, and a right- 
hand side field, since the polarization direction of the light made to interfere is made to intersect 
perpendicularly, generating of an excessive interference fringe can be prevented and the fall of 
the signal to noise ratio can be prevented. 

[0048]In this embodiment, since the reference beam for record is also the light spatially 
modulated with the spatial-light-modulation machine 16, when one section of the hologram layer 
3 is seen, since the reference beam for record of a pixel unit does not exist, the information light 
which an interference fringe does not produce is also in the information light of a pixel unit, but. 
Since such information light also passes the portion to which the reference beam for record of a 
pixel unit certainly exists in the hologram layer 3 and generates an interference fringe, a problem 
is not produced. In the spatial-light-modulation machine 16, 1-bit information is expressed by 2 
pixels, and another side is made off. [ one side of the 2 pixels corresponding to 1 -bit information 

1 Therefore, the light volume of the reference beam for record serves as approximately regulated 
irrespective of the contents of information. Drawing 12 expresses notionally signs that the 
reference beam 55 for record of a pixel unit and the information light 56 of a pixel unit interfere 
in volume in the hologram layer 3. With this figure, since it is easy, the reference beam 55 for 
record of a pixel unit and the information light 56 of the pixel unit show the example arranged by 
turns. In this example, the reference beams 55 for record of a pixel unit are mutually different 
angle thetal, theta3, --, convergence light that has thetan-3 and thetan-1, and the information 
light 56 of a pixel unit is mutually different angle theta2, theta4, --, sending light that has thetan- 

2 and thetan. As shown in this figure, in the hologram layer 3, the information light 56 of each 
pixel unit certainly crosses with the reference beam 55 for record of one of pixel units, and 
generates an interference fringe. 

[0049]In this embodiment, since both information light and the reference beam for record 
advance from the same field side of the hologram layer 3 to the field side of another side, a 
transmission type (Fresnel type) hologram is formed in the hologram layer 3. In a transmission 
type hologram, if it irradiates with the reference beam for reproduction from one field side of the 
hologram layer 3, regenerated light will be emitted to the field side of another side of the 
hologram layer 3. 
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[0050]Next, the operation at the time of reproduction is explained. The explanatory view, 
drawing 14, or drawing 17 in which the state of the pickup 1 1 of drawing 13 at the time of 
reproduction is shown is an explanatory view showing the state of the light at the time of 
reproduction. As shown in these figures, at the time of reproduction, all the pixels of the spatial- 
light-modulation machine 16 are made one, and each optical rotation plates 14L and 14R of the 
two-segment optical rotation plate 14 are turned OFF. The output of the emitted light of the laser 
coupler 20 is set as the low-power output for reproduction. The controller 90 is considered as the 
above-mentioned setting out, while the emitted light of the object lens 12 predicts the timing 
which passes through the data area 7 based on the basic clock reproduced from regenerative- 
signal RF and the emitted light of the object lens 12 passes through the data area 7. While the 
emitted light of the object lens 12 passes through the data area 7, a focus servo and a tracking 
servo are not performed, but the object lens 12 is being fixed. 

[005 1] With the collimating lens 19, the laser beam of S polarization emitted from the laser 
coupler 20 is made into a parallel pencil, enters into the polarization beam splitter 17, it is 
reflected by this polarization beam splitter 17, and passes the P polarization hologram 28, 
without being influenced at all, and enters into the spatial-light-modulation machine 16. Here, 
since all the pixels of the spatial-light-modulation machine 16 are made one, a polarization 
direction does not rotate but the light after passing the spatial-light-modulation machine 1 6 
continues being S polarization. The light of S polarization after passing the spatial-light- 
modulation machine 16, After being completed a little by the S polarization hologram 15, it is 
condensed with the object lens 12 and the optical information recording medium 1 glares, After 
converging so that it may once become a byway most in the position of a near side rather than 
the interface of the hologram layer 3 and the protective layer 4 which are the positions same 
about a thickness direction as the reference beam for record, the hologram layer 3 is passed 
emitting. This light turns into the reference beam 61 for reproduction. 

[0052] Among the light flux from the S polarization hologram 15, with the optical rotation plate 
14R of the two-segment optical rotation plate 14, -45 degrees of polarization directions rotate, 
and the right portion of an optic axis serves as light flux of A polarization. This light flux is 
described as the reference beam 61R. Among the light flux from the S polarization hologram 15, 
with the optical rotation plate 14L of the two-segment optical rotation plate 14, +45 degrees of 
polarization directions rotate, and the left part of an optic axis serves as light flux of B 
polarization. This light flux is described as the reference beam 61L. According to this 
embodiment, by the reference beams 61 R and 61L,-like primary regenerated light is generated 
from the hologram layer 3, and this-like primary regenerated light is irradiated by the hologram 
layer 3 by being reflected with the reflection film 5. According to this embodiment, by making 
this-like primary regenerated light into a-like secondary reference beam,-like secondary 
regenerated light occurs from the hologram layer 3, and this-like secondary regenerated light is 
used in order to reproduce information. 

[0053]Drawing 14 shows signs that-like primary regenerated light is generated by the reference 
beam 61R. As shown in this figure, the reference beam 61R is a light converged so that it may 
become a byway most in the position same about information light ON-R and the thickness 
direction at the time of the record shown in drawing 10. Therefore, the-like primary regenerated 
light 62R corresponding to reference beam OFF-L at the time of the record shown in drawing 1 0 
is generated from the hologram layer 3 by this reference beam 61R. To information light ON-R 
at the time of record having been the light spatially modulated with the spatial-light-modulation 
machine 16, although the reference beam 61 R at the time of reproduction is a uniform light, By 
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optical operation, the-like primary regenerated light 62R is generated among the reference beams 
61 R at the time of reproduction by only the portion corresponding to information light ON-R at 
the time of record. 

[0054]Drawing 1 5 shows signs that-like secondary regenerated light is generated by making-like 
primary regenerated light 62R into a-like secondary reference beam. As shown in this figure, it 
goes on in the direction of the reflection film 5 so that it may become a byway most on the 
interface of the hologram layer 3 and the protective layer 4 and may converge, and it is reflected 
with the reflection film 5, and the-like primary regenerated light 62R is irradiated by the 
hologram layer 3 as the-like secondary reference beam 63 R. This-like secondary reference beam 
63R is a light which is converged so that it may become a byway most in the same position as 
reference beam OFF-R at the time of the record shown in drawing 1 1 , and he follows to a 
counter direction. Therefore, the-like secondary regenerated light 64R corresponding to 
information light ON-L at the time of the record shown in drawing 1 1 is generated from the 
hologram layer 3 by this-like secondary reference beam 63R. The-like secondary regenerated 
light 64R is generated among the-like secondary reference beams 63R by optical operation also 
in this case by only the portion corresponding to reference beam OFF-R at the time of record. 
[0055]After converging the-like secondary regenerated light 64R a little with the object lens 12, 
Pass the optical rotation plate 14L of the two-segment optical rotation plate 14, and become the 
light flux of P polarization and the S polarization hologram 1 5 and the spatial-light-modulation 
machine 16 are passed, without being influenced at all, It enters into the P polarization hologram 
28, it is considered as a parallel pencil and enters into the polarization beam splitter 17, and this 
polarization beam splitter 17 is penetrated and it enters into CCD array 18. 
[0056]Drawing 16 shows signs that-like primary regenerated light is generated by the reference 
beam 61L. As shown in this figure, the reference beam 61 L is a light converged so that it may 
become a byway most in the position same about information light ON-L and the thickness 
direction at the time of the record shown in drawing 1 1 . Therefore, the-like primary regenerated 
light 62L corresponding to reference beam OFF-R at the time of the record shown in drawing 1 1 
is generated from the hologram layer 3 by this reference beam 61L. To information light ON-L 
at the time of record having been the light spatially modulated with the spatial-light-modulation 
machine 16, although the reference beam 61 L at the time of reproduction is a uniform light, By 
optical operation, the-like primary regenerated light 62L is generated among the reference beams 
61 L at the time of reproduction by only the portion corresponding to information light ON-L at 
the time of record. 

[0057]Drawing 17 shows signs that-like secondary regenerated light is generated by making-like 
primary regenerated light 62L into a-like secondary reference beam. As shown in this figure, it 
goes on in the direction of the reflection film 5 so that it may become a byway most on the 
interface of the hologram layer 3 and the protective layer 4 and may converge, and it is reflected 
with the reflection film 5, and the-like primary regenerated light 62L is irradiated by the 
hologram layer 3 as the-like secondary reference beam 63 L. This-like secondary reference beam 
63R is a light which is converged so that it may become a byway most in the same position as 
reference beam OFF-L at the time of the record shown in drawing 1 0, and he follows to a 
counter direction. Therefore, the-like secondary regenerated light 64L corresponding to 
information light ON-R at the time of the record shown in drawing 10 is generated from the 
hologram layer 3 by this-like secondary reference beam 63 L. The-like secondary regenerated 
light 64L is generated among the-like secondary reference beams 63 L by optical operation also 
in this case by only the portion corresponding to reference beam OFF-L at the time of record. 
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[0058]After converging the-like secondary regenerated light 64L a little with the object lens 12, , 
Pass the optical rotation plate 14R of the two-segment optical rotation plate 14, and become the 
light flux of P polarization and the S polarization hologram 15 and the spatial-light-modulation 
machine 1 6 are passed, without being influenced at all, It enters into the P polarization hologram 
28, it is considered as a parallel pencil and enters into the polarization beam splitter 17, and this 
polarization beam splitter 17 is penetrated and it enters into CCD array 18. 
[0059]Thus, the-like secondary regenerated light 64R and 64L enters into CCD array 18, and on 
CCD array 18, In the spatial-light-modulation machine 16, only the portion corresponding to the 
pixel which was one is brightly irradiated at the time of record, the two-dimensional pattern is 
detected by CCD array 18, and reproduction of information is performed. The reference beams 
61 L and 61R are doubled, it expresses the reference beam 61 for reproduction, the-like 
secondary regenerated light 64R and 64L is doubled, and it expresses with drawing 1 3 the 
regenerated light 64. 

[0060]Although it is reflected with the reflection film 5 of the optical information recording 
medium 1 and the reference beam 61 for reproduction returns to the pickup 1 1 side at the time of 
reproduction, since the returned light 64 of most of this returned light will be in a defocusing 
state as [ showed / in drawing 14 and drawing 16 ], it does not affect detection of regenerated 
light. The returned light 65 of some of the center portion of the returned light of the reference 
beam 61 for reproduction is condensed by the central part of the spatial-light-modulation 
machine 16 with the object lens 12, as shown in drawing 18. This returned light 65 is considered 
as P polarization by the two-segment optical rotation plate 14. Then, in the spatial-light- 
modulation machine 16, if only several pixels of the central part are turned OFF, the returned 
light 65 is changed into S polarization and it is made to be reflected by the polarization beam 
splitter 17, the signal to noise ratio of the information detected by CCD array 18 can be raised 
further. By what only several pixels of the central part in the spatial-light-modulation machine 1 6 
are turned OFF for. Indefinite light which passes the center portion of the two-segment optical 
rotation plate 14, and returns to the spatial-light-modulation machine 16 can also be separated 
from the regenerated light which enters into CCD array 18, as it is reflected by the polarization 
beam splitter 17. 

[0061]By the way, when detecting the two-dimensional pattern of regenerated light, it is 
necessary to position regenerated light and CCD array 1 8 correctly, or to recognize the reference 
position in the pattern of regenerated light from the detected information of CCD array 18 by 
CCD array 18. According to this embodiment, the latter is adopted. Here, with reference to 
drawing 19 and drawing 20, how to recognize the reference position in the pattern of regenerated 
light from the detected information of CCD array 1 8 is explained. As shown in drawing 1 9 (a), 
the aperture in the pickup 1 1 is divided into the two fields 71 L and 71R symmetrical as a center 
in an optic axis by the two-segment optical rotation plate 14. As shown in drawing 19 (b), an 
aperture is divided into two or more pixels 72 with the spatial-light-modulation machine 16. This 
pixel 72 serves as the minimum unit of two-dimensional pattern information. According to this 
embodiment, 1 bit of digital data "0" or "1" is expressed by 2 pixels, and another side is made 
off. [ one side of the 2 pixels corresponding to 1 -bit information ] In when [ both / one or when it 
is both OFF ], 2 pixels becomes error data. Thus, expressing 1 bit of digital data by 2 pixels has a 
merit of being able to raise the detecting accuracy of data by differential detection. Drawing 20 
(a) expresses the 2-pixel group 73 corresponding to 1 bit of digital data. The field where this 
group 73 exists is hereafter called data area. He is trying to include the reference position 
information which shows the reference position in the pattern of regenerated light in information 
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light in this embodiment using 2 pixels becoming error data in when [ both / one or when it is 
both OFF ]. That is, as shown in drawing 20 (b), error data are intentionally arranged by the 
predetermined pattern to the cross-shaped field 74 which consists of a portion with a parallel to 
the parting line of the two-segment optical rotation plate 14 width of 2 pixels, and a portion with 
a vertical to a parting line width of 2 pixels. The pattern of these error data is hereafter called 
pixel pattern for tracking. This pixel pattern for tracking serves as reference position information. 
In drawing 20 (b), the numerals 75 express the pixel of one and the numerals 76 express the pixel 
of OFF. As mentioned above, the 4-pixel field 77 of the center section is always turned OFF, in 
order to separate the returned light 65 of the reference beam for reproduction. 
[0062]If the pixel pattern for tracking and the pattern corresponding to the data to record are set, 
it will become a two-dimensional pattern as shown in drawing 21 (a). In this embodiment, turn 
OFF the upper half in a figure among fields other than a data area, and make a lower half one 
further, and. About the pixel which touches fields other than a data area in a data area, if fields 
other than a state opposite to fields other than a data area, i.e., a data area, are off and fields other 
than one and a data area are one, suppose that it is off. This becomes possible from the detected 
information of CCD array 1 8 to detect the boundary part of a data area more clearly. 
[0063]At the time of record, the interference pattern of the information light and the reference 
beam for record by which spatial modulation was carried out according to the two-dimensional 
pattern as shown in drawing 21 (a) is recorded on the hologram layer 3. As the pattern of the 
regenerated light obtained at the time of reproduction was shown in drawing 21 (b), contrast falls 
compared with the time of record, and the signal to noise ratio is getting worse. Although the 
pattern of regenerated light as shown in drawing 21 (b) is detected and data is distinguished by 
CCD array 1 8 at the time of reproduction, in that case, the pixel pattern for tracking is 
recognized and data is distinguished by making the position into a reference position. 
[0064]Drawing 22 (a) expresses notionally the contents of the data distinguished from the pattern 
of regenerated light. The field which attached the numerals of A-l-1 in a figure, etc. expresses 
the data which is 1 bit, respectively. According to this embodiment, it divides into the four fields 
78A, 78B, 78C, and 78D by dividing a data area in the cross-shaped field 74 in which the pixel 
pattern for tracking was recorded. And the diagonal fields 78 A and 78C are doubled, a 
rectangular field is formed, the diagonal fields 78B and 78D are doubled similarly, and he forms 
a rectangular field, and is trying to form an ECC table by arranging the field of two rectangles up 
and down, as shown in drawing 22 (b). An ECC table is a table of the data which added and 
formed error correction codes (ECC), such as the CRC (cyclic redundancy check) code, in the 
data which should be recorded. Drawing 22 (b) can show an example of the ECC table of an n 
line m sequence, and can also design other arrangement freely. The portion which the data array 
shown in drawing 22 (a) uses the part of the ECC tables shown in drawing 22 (b), and is not used 
for the data array shown in drawing 22 (a) among the ECC tables shown in drawing 22 (b) is not 
concerned with the contents of data, but let it be a fixed value. At the time of record, decompose 
into the four fields 78A, 78B, 78C, and 78D, and an ECC table as shown in drawing 22 (b) is 
recorded on the optical information recording medium 1 , as shown in drawing 22 (a), At the time 
of reproduction, the data of arrangement as shown in drawing 22 (a) is detected, an ECC table as 
rearranged this and shown in drawing 22 (b) is reproduced, an error correction is performed 
based on this ECC table, and data is reproduced. 

[0065]Recognition of the reference position (pixel pattern for tracking) in the pattern of the 
above regenerated light and an error correction are performed by the digital disposal circuit 89 in 
drawing 2. 
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[0066]As explained above, according to the light information recording and reproducing device 
10 and the optical information recording medium 1 concerning this embodiment. The exposure 
of the reference beam for record and information light to the optical information recording 
medium 1 at the time of record, Since it was made to perform exposure of the reference beam for 
record to the optical information recording medium 1 at the time of reproduction, and detection 
of regenerated light on the same axis from the same field side to the optical information 
recording medium 1 altogether, Compared with the conventional holographic recording method, 
the optical system for record or reproduction can be constituted small, and the problem of the 
stray light like [ in the case of being the conventional holographic recording method ] does not 
arise. According to this embodiment, the optical system for record and reproduction can consist 
of forms of the same pickup 11 as the usual optical disk unit. 

[0067] According to the light information recording and reproducing device 10 and the optical 
information recording medium 1 concerning this embodiment. Since the information for 
performing a focus servo and a tracking servo is recorded on the optical information recording 
medium 1 and it enabled it to perform a focus servo and a tracking servo using this information, 
Can position the light for record or reproduction with sufficient accuracy, as a result, 
removability is good, and random access becomes easy, and storage capacity and a transfer rate 
can be enlarged. 

[0068] According to the light information recording and reproducing device 10 concerning this 
embodiment, since the polarization direction of the light made to interfere is made to intersect 
perpendicularly in the field on the left-hand side of the optic axis of the reference beam for 
record, and information light, and a right-hand side field at the time of record, generating of an 
excessive interference fringe can be prevented and the fall of the signal to noise ratio can be 
prevented. 

[0069] Since it was made to include the reference position information which shows the reference 
position in the pattern of regenerated light in information light according to the light information 
recording and reproducing device 1 0 concerning this embodiment, recognition of the pattern of 
regenerated light becomes easy. 

[0070] Since the two-segment optical rotation plate 14 and the spatial-light-modulation machine 
1 6 were constituted using the liquid crystal according to the light information recording and 
reproducing device 10 concerning this embodiment, It is also possible to also make it not operate 
substantially the two-segment optical rotation plate 14 and the spatial-light-modulation machine 
16 and to constitute so that compatibility with the conventional optical disk unit may be given 
possible therefore. 

[0071]Drawing 23 is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 2nd embodiment of this invention. 
The pickup 91 in this embodiment inserts the beam splitter 92 between the collimating lens 19 
and the polarization beam splitter 17 to the pickup 1 1 in a 1st embodiment, and. CCD array 93 is 
allocated in the side of this beam splitter 92. The beam splitter 92 is an optical element which 
penetrates the half of the light volume of incident light and reflects a half. Each output signal of 
CCD arrays 18 and 93 is inputted into the digital disposal circuit 83 in drawing 2. 
[0072]Next, an operation of the light information recording and reproducing device concerning 
this embodiment is explained. At the time of a servo and record, the laser beam of S polarization 
emitted from the laser coupler 20, It is considered as a parallel pencil and enters into the beam 
splitter 92, and the half of the light volume penetrates the beam splitter 92, enters into the 
polarization beam splitter 17, and is reflected by the collimating lens 19 by the polarization beam 
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splitter 17. The operation of others at the time of a servo and record is the same as that of a 1st 
embodiment. 

[0073]The laser beam of S polarization emitted from the laser coupler 20 similarly at the time of 
reproduction, It is considered as a parallel pencil and enters into the beam splitter 92, and the half 
of the light volume penetrates the beam splitter 92, enters into the polarization beam splitter 17, 
and is reflected by the collimating lens 19 by the polarization beam splitter 17. The spatial-light- 
modulation machine 16 at the time of reproduction and the state of the two-segment optical 
rotation plate 14 are the same as that of a 1st embodiment. Therefore, like a 1st embodiment, as 
shown in drawing 14 thru/or drawing 17, By the reference beams 61R and 61L, from the 
hologram layer 3, the-like primary regenerated light 62R and 62L occurs, and this-like primary 
regenerated light 62R and 62L, The hologram layer 3 glares as the-like secondary reference 
beams 63R and 63L by being reflected with the reflection film 5, From the hologram layer 3, 
the-like secondary regenerated light 64R and 64L occurs, and this-like secondary regenerated 
light 64R and 64L, After converging a little with the object lens 12, pass the two-segment optical 
rotation plate 14, and it becomes the light flux of P polarization, The S polarization hologram 15 
and the spatial-light-modulation machine 16 are passed without being influenced at all, and it 
enters into the P polarization hologram 28, it is considered as a parallel pencil and enters into the 
polarization beam splitter 17, and the polarization beam splitter 17 is penetrated and it enters into 
CCD array 18. The-like secondary regenerated light 64R and 64L is expressed in drawing 23 as 
the-like secondary [ in all ] regenerated light 64. The operation so far is the same as that of a 1st 
embodiment and abbreviation. 

[0074]According to this embodiment, besides the-like secondary regenerated light 64R and 64L 
which enters into CCD array 1 8 as mentioned above, the-like primary regenerated light 62R and 
62L is also used, and information is reproduced. That is, in this embodiment, after being 
reflected with the reflection film 5 and making-like primary regenerated light 62R and 62L into a 
parallel pencil with the object lens 12, it passes the optical rotation plates 14R and 14L of the 
two-segment optical rotation plate 14, and serves as light flux of S polarization. After the S 
polarization hologram 1 5 converged this-like primary regenerated light 62R and 62L a little, The 
spatial-light-modulation machine 16 and the P polarization hologram 28 are passed without 
being influenced at all, and it enters into the polarization beam splitter 17, it is reflected by the 
polarization beam splitter 17, and enters into the beam splitter 92, and it is reflected by the beam 
splitter 92 and the half of the light volume enters into CCD array 93. The-like primary 
regenerated light 62R and 62L is expressed in drawing 23 as the-like primary [ in all ] 
regenerated light 62. 

[0075]Here, the relation between the primary-like regenerated light 62 that enters into CCD array 
93, and the-like secondary regenerated light 64 which enters into CCD array 18 is explained. 
Since the-like primary regenerated light 62 is light flux reproduced by the reference beam 61 
corresponding to information light ON-R at the time of the record shown in drawing 1 0 and 
drawing 1 1 , and ON-L, it is light flux which has the same pattern as reference beam OFF-R at 
the time of record, and OFF-L. On the other hand, since the-like secondary regenerated light 64 
is light flux reproduced by the-like primary regenerated light 62 corresponding to reference beam 
OFF-R at the time of record, and OFF-L, it is light flux which has the same pattern as 
information light ON-R at the time of record, and ON-L. Here, the pattern of reference beam 
OFF-R and OFF-L and the pattern of information light ON-R and ON-L have a complementary 
relation so that clearly from the explanation in a 1 st embodiment. Therefore, the-like primary 
regenerated light 62 and the-like secondary regenerated light 64 are light flux in which the 



22 



relation of light and darkness has the reverse complementary pattern of each other. The 1 st order 
regenerated light [ this ] 62 and the-like secondary regenerated light 64 mean that each is 
supporting the information recorded on the hologram layer 3. 

[0076]According to this embodiment, the information recorded on the hologram layer 3 is 
reproduced by what is called differential detection by searching for the difference of the pattern 
of the-like primary regenerated light 62, and the pattern of the-like secondary regenerated light 
64. By the primary-like regenerated light 62 that enters into CCD array 93 and the-like secondary 
regenerated light 64 which enters into CCD array 18. Since light volume differs from the size of 
a pattern, actually, Double the size of the pattern of the-like primary regenerated light 62, and the 
pattern of the-like secondary regenerated light 64 optically using a lens etc., or, Double the size 
of the pattern detected by CCD arrays 93 and 19 by signal processing to the output signal of 
CCD arrays 93 and 18, and. The level of the output signal of CCD arrays 93 and 18 is set, the 
amended signal corresponding to the output signal of CCD array 93 and the amended signal 
corresponding to the output signal of CCD array 1 8 are generated, the difference of both this 
signal is calculated, and the information recorded on the hologram layer 3 is reproduced. Signal 
processing to the output signal of CCD arrays 93 and 1 8 is performed by the digital disposal 
circuit 89 in drawing 2. 

[0077]According to the light information recording and reproducing device concerning this 
embodiment, detect two light flux which has a complementary pattern obtained from the 
hologram layer 3 by irradiating the hologram layer 3 with the reference beam 61 for 
reproduction, and by differential detection. Since the information recorded on the hologram layer 
3 in quest of the difference of both patterns was reproduced, the DC noise ingredient on which 
each pattern in two light flux is overlapped can be canceled, and the signal to noise ratio can be 
raised. The composition of others in this embodiment, the operation, and the effect are the same 
as that of a 1 st embodiment. 

[0078]Next, the light information recording and reproducing device concerning a 3rd 
embodiment of this invention is explained. The composition of the whole light information 
recording and reproducing device concerning this embodiment is the same as that of the 
abbreviation for the composition of the light information recording and reproducing device 1 0 
concerning a 1st embodiment shown in drawing 2. However, the composition of the pickup 
differs from a 1 st embodiment. 

[0079]The composition of the optical information recording medium 1 used with the light 
information recording and reproducing device concerning this embodiment, As shown in 
drawing 25, as what was formed in this turn may be used and the hologram layer 3, the reflection 
film 5, and the protective layer 4 were shown in drawing 26, on the whole surface of the 
transparent substrate 2 like a 1 st embodiment, What made the hologram layer 3 thin and formed 
the hologram layer 3, the transparent-medium layer 8, the reflection film 5, and the protective 
layer 4 in the whole surface of the transparent substrate 2 in this turn rather than the example 
shown in drawing 25 may be used. The transparent-medium layer 8 is formed with glass etc. 
Embossed pits, such as the same groove for tracking servos as the conventional optical disc and 
an address pit used in order to know the position on the WOPURU pit in a sample DOS ABO 
method and the optical information recording medium 1 , are formed in the reflector formed with 
the reflection film 5. Like a 1st embodiment, when using a sample DOS ABO method, as shown 
in drawing 1 at the optical information recording medium 1 , the address servo area 6 is formed 
with a predetermined angle interval, and the data area 7 is formed between the adjacent address 
servo area 6. 
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[0080]Drawing 24 is an explanatory view showing the composition of the pickup in this 
embodiment. This pickup 1 1 1 is provided with the following. 

The object lens 12 which counters the transparent substrate 2 side of the optical information 
recording medium 1 when the optical information recording medium 1 is fixed to the spindle 8 1 . 
It is the thickness direction and the movable actuator 1 3 of the optical information recording 
medium 1 radially about this object lens 12. 

The spatial-light-modulation machine 1 16, the beam splitter 1 17, and CCD array 118 which were 
allocated in the opposite hand of the optical information recording medium 1 in the object lens 
12 sequentially from the object lens 12 side. 

The collimating lens 19 allocated between the laser coupler 20 allocated in the side of the beam 
splitter 1 17, and this laser coupler 20 and beam splitter 117. 

The spatial-light-modulation machine 1 1 6 in this embodiment can modulate light now spatially 
with light intensity by having a pixel of a large number arranged in the shape of a lattice, and 
choosing the transmission state and cut off state of light for every pixel. As the spatial-light- 
modulation machine 1 16, a liquid crystal display element can be used, for example. The beam 
splitter 1 1 7 is an optical element which penetrates the half of the light volume of the light flux 
which entered, and reflects a half. 

[0081]The output signal of CCD array 1 18 is inputted into the digital disposal circuit 89 in 
drawing 2. The spatial-light-modulation machine 1 16 is controlled by the controller 90 in 
drawing 2. 

[0082]Next, the case of a sample DOSABO method is taken for an example, at the time of a 
servo, at the time of record, it divides at the time of reproduction and an operation of the light 
information recording and reproducing device and optical information recording medium 
concerning this embodiment is explained in order. At the time of a servo, at the time of record, it 
is controlled to maintain regular number of rotations also at the time of any at the time of 
reproduction, and the optical information recording medium 1 rotates it with the spindle motor 
82. 

[0083]First, the operation at the time of a servo is explained. At the time of a servo, all the pixels 
of the spatial-light-modulation machine 1 16 are made into a transmission state. The output of the 
emitted light of the laser coupler 20 is set as the low-power output for reproduction. The 
controller 90 is considered as the above-mentioned setting out, while the emitted light of the 
object lens 12 predicts the timing which passes through the address servo area 6 based on the 
basic clock reproduced from regenerative-signal RF and the emitted light of the object lens 12 
passes through the address servo area 6. 

[0084]The coherent laser beam emitted from the laser coupler 20 is made into a parallel pencil 
with the collimating lens 19, and enters into the beam splitter 117, and the half of light volume is 
reflected by this beam splitter 117. The spatial-light-modulation machine 1 16 is passed and it is 
condensed with the object lens 12, and it is irradiated with the light flux reflected by the beam 
splitter 1 1 7 by the information recording medium 1 so that it may become a byway most on the 
interface (reflection film 5) of the hologram layer 3 in the optical information recording medium 
1, and the protective layer 4 and may converge. It is reflected with the reflection film 5 of the 
information recording medium 1 , and in that case, the embossed pit in the address servo area 6 
becomes irregular, and this light returns to the object lens 12 side. This returned light is made 
into a parallel pencil with the object lens 12, the spatial-light-modulation machine 1 16 is passed, 
it enters into the beam splitter 1 1 7, and the half of light volume is reflected by this beam splitter 
117. The light flux reflected by the beam splitter 117 enters into the laser coupler 20, and is 
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detected by the photodetectors 25 and 26 shown in drawing 3 and drawing 4. By and the detector 
circuit 85 shown in drawing 5 based on the output of these photodetectors 25 and 26. Focus error 
signal FE, tracking error signal TE, and regenerative-signal RF are generated, and a focus servo 
and a tracking servo are performed based on these signals, and reproduction of a basic clock and 
distinction of an address are performed. 

[0085]In setting out at the time of the above-mentioned servo, the composition of the pickup 1 1 
becomes being the same as that of the composition of a pickup of for [ to the usual optical discs, 
such as CD (compact disc) DVD (digital videodisc), and HS (hyper-storage disk), / record and 
for playback ]. Therefore, it is also possible to constitute from a light information recording and 
reproducing device in this embodiment so that compatibility with the usual optical disk unit may 
be given. 

[0086]Next, the operation at the time of record is explained. The explanatory view showing the 
state of the pickup 1 1 1 of drawing 27 at the time of record, the explanatory view in which 
drawing 28 shows the state of the spatial-light-modulation machine 1 16 at the time of record, and 
drawing 29 are the explanatory views showing the state of the light in the optical information 
recording medium at the time of record. As shown in drawing 28, at the time of record, 
according to the information which records the spatial-light-modulation machine 1 1 6 in the field 
1 16R of a right half, a transmission state and a cut off state are chosen for every pixel, and all the 
pixels are made into a transmission state in the field 1 16L of a left half. The output of the emitted 
light of the laser coupler 20 is made into the high power for record in pulse. The controller 90 is 
considered as the above-mentioned setting out, while the emitted light of the object lens 12 
predicts the timing which passes through the data area 7 based on the basic clock reproduced 
from regenerative-signal RF and the emitted light of the object lens 12 passes through the data 
area 7. While the emitted light of the object lens 12 passes through the data area 7, a focus servo 
and a tracking servo are not performed, but the object lens 12 is being fixed. 
[0087]The laser beam emitted from the laser coupler 20 is made into a parallel pencil, enters into 
the beam splitter 1 17, and the half of light volume is reflected by the collimating lens 19 by this 
beam splitter 1 17, and it enters into the spatial-light-modulation machine 116 with it. As a result, 
the light which passed through the field 1 1 6R in the right half of the spatial-light-modulation 
machine 1 16 turns into light modulated according to the information to record. According to this 
embodiment, let this light be the information light 121. On the other hand, the light which passed 
through the field 1 16L in the left half of the spatial-light-modulation machine 116 turns into light 
which is not modulated. According to this embodiment, let this light be the reference beam 122 
for record. As shown in drawing 29, it is condensed with the object lens 12, converging, it 
converges so that the hologram layer 3 may be passed and it may become a byway most on the 
reflection film 5, it is reflected with the reflection film 5, and both the information light 121 and 
the reference beam 122 for record pass the hologram layer 3 again, being spread. In the field 
123R through which the information light 121 converged among the hologram layers 3 passes, 
the information light 121 to converge and the reference beam 122 for record which was reflected 
with the reflection film 5 and to diffuse interfere, and the interference pattern is recorded in 
volume. In the field 123L through which the reference beam 122 for record converged among the 
hologram layers 3 passes, the reference beam 121 for record to converge and the information 
light 121 which was reflected with the reflection film 5 and to diffuse interfere, and the 
interference pattern is recorded in volume. Also in which fields 123R and 123L, since the 
direction of movement of the information light 121 and the reference beam 122 for record is 
opposite, a reflection type (Lippmann type) hologram is formed in the hologram layer 3. As 
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shown in drawing 29, the same thickness dl as the thickness between the transparent substrate 2 
and the reflection film 5 may be sufficient as the thickness of the hologram layer 3, and thickness 
d2 thinner than it may be sufficient as it. 

[0088]Next, the operation at the time of reproduction is explained. The explanatory view 
showing the state of the pickup 1 1 1 of drawing 30 at the time of record, the explanatory view in 
which drawing 31 shows the state of the spatial-light-modulation machine 1 16 at the time of 
reproduction, and drawing 32 are the explanatory views showing the state of the light in the 
optical information recording medium at the time of reproduction. As shown in drawing 3 1 , at 
the time of reproduction, all the pixels are made into a cut off state in the field 1 16R of a right 
half, and, as for the spatial-light-modulation machine 1 1 6, all the pixels are made into a 
transmission state in the field 1 1 6L of a left half. The output of the emitted light of the laser 
coupler 20 is made into the low-power output for reproduction. The controller 90 is considered 
as the above-mentioned setting out, while the emitted light of the object lens 12 predicts the 
timing which passes through the data area 7 based on the basic clock reproduced from 
regenerative-signal RF and the emitted light of the object lens 12 passes through the data area 7. 
While the emitted light of the object lens 12 passes through the data area 7, a focus servo and a 
tracking servo are not performed, but the object lens 12 is being fixed. 

[0089]The laser beam emitted from the laser coupler 20 is made into a parallel pencil, enters into 
the beam splitter 1 1 7, and the half of light volume is reflected by the collimating lens 1 9 by this 
beam splitter 1 1 7, and it enters into the spatial-light-modulation machine 1 1 6 with it. The light 
which entered into the field 1 16R in the right half of the spatial-light-modulation machine 1 16 
among this light is intercepted, and only the light which entered into the field 1 1 6L of the left 
half passes it. According to this embodiment, let light which passed through the field 1 16L in the 
left half of the spatial-light-modulation machine 1 16 be the reference beam 125 for reproduction. 
As shown in drawing 32, it is condensed with the object lens 12, converging, it converges so that 
the hologram layer 3 may be passed and it may become a byway most on the reflection film 5, it 
is reflected with the reflection film 5, and the reference beam 125 for reproduction passes the 
hologram layer 3 again, being spread. In the field 123L through which the reference beam 125 
for reproduction converged among the hologram layers 3 passes, the regenerated light 126 
corresponding to the information light 121 at the time of record is generated by irradiating the 
reference beam 125 for reproduction. This regenerated light 126 advances to the object lens 12 
side, being spread. In the field 123R through which the reference beam 125 for reproduction 
which was reflected with the reflection film 5 among the hologram layers 3, and to diffuse 
passes, the regenerated light 127 corresponding to the information light 121 at the time of record 
is generated by irradiating the reference beam 125 for reproduction. This regenerated light 127 
advances to the reflection film 5 side, converging, and it advances to the object lens 12 side, 
being reflected with the reflection film 5 and spread [ converge so that it may become a byway 
most on the reflection film 5 and ]. The regenerated light 126 and the regenerated light 127 are 
the lights which supported the same information. With the object lens 12, such regenerated light 
126,127 is made into a parallel pencil, passes through the field 1 16L in the left half of the spatial- 
light-modulation machine 1 16, enters into the beam splitter 1 17, and the half of light volume 
penetrates it by this beam splitter 117, and it enters into CCD array 118. And reproduction of 
information is performed by CCD array 1 1 8 by detecting the two-dimensional pattern of the 
regenerated light 126,127. In this embodiment, as shown in drawing 30, CCD array 118 should 
just be a size from which the outside which passed through the field 1 16L in the left half of the 
spatial-light-modulation machine 116 can detect semicircular state light flux. 
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[0090]According to the light information recording and reproducing device applied to this 
embodiment as explained above, compared with a 1st embodiment, the composition of the 
pickup 1 1 1 becomes easy and the reduction of cost of it is attained. The composition of others in 
this embodiment, the operation, and the effect are the same as that of a 1st embodiment. 
[0091]By the way, as an optical information recording medium provided with the Information 
Storage Division layer on which information is recorded using a holography, a thing as shown in 
drawing 33 may be used. This optical information recording medium 201 laminates the 
transparent substrate 202, the hologram layer 203, the reflection film 204, and the transparent 
substrate 205 in this turn, and is constituted. The reflection diffraction part 206 is formed in the 
field by the side of the hologram layer 203 of the reflection film 204. This reflection diffraction 
part 206 is a field reflected at an angle which diffracts incident light and is different from an 
incidence angle. 

[0092]The incident light 207 to converge enters into the optical information recording medium 
201 shown in drawing 33 from the transparent substrate 202 side, for example. In this case, the 
incident light 207 passes the transparent substrate 202 and the hologram layer 203 in order, and 
enters into the reflection diffraction part 206. The reflection diffraction part 206 diffracts, it is 
reflected at a different angle from an incidence angle, and this incident light 207 passes the 
hologram layer 203 again as the catoptric light 208 by it. Therefore, as shown in drawing 33, the 
field through which the catoptric light 208 passes in the hologram layer 203 becomes larger than 
the field through which the incident light 207 passes. 

[0093]Therefore, by recording information on the hologram layer 203 using a holography by 
making the catoptric light 208 into information light or the reference beam for record, It becomes 
possible to enlarge the field where information is recorded on the optical information recording 
medium which does not have the reflection diffraction part 206 compared with a case, and it 
becomes possible to use the hologram layer 203 effectively. 

[0094]Drawing 34 thru/or drawing 36 show the example of the formation method of the 
reflection diffraction part 206, respectively. The example shown in drawing 34 is an example 
which arranged the groove 21 1 of quadrangular shape in the shape of a lattice, and formed the 
reflection diffraction part 206 by these grooves 211 and the land 212 by using the circumference 
of the groove 21 1 as the land 212 on the reflection film 204. If the incident light 207 to converge 
as shown in drawing 33 is entered in the reflection diffraction part 206 formed in this way, as 
shown in drawing 34, the catoptric light 208 will be generated by diffraction so that it may 
spread on all sides which are an arrangement direction of the groove 211. 
[0095]The example shown in drawing 35 is an example which has arranged the circular groove 
221 and formed the reflection diffraction part 206 in the virtual position and center position of 
each vertex of a hexagon by these grooves 221 and the land 222 by using the circumference of 
the groove 221 as the land 222 on the reflection film 204. If the incident light 207 to converge as 
shown in drawing 33 is entered in the reflection diffraction part 206 formed in this way, as 
shown in drawing 35, the catoptric light 208 will be generated by diffraction so that it may 
spread in the roppo which is an arrangement direction of the groove 221. 
[0096]The example shown in drawing 36 is an example which has arranged the groove 231 of 
rectangular form and formed the reflection diffraction part 206 by these grooves 23 1 and the land 
232 by using the circumference of the groove 231 as the land 232 along the track direction 234 
on the reflection film 204. If the incident light 207 to converge as shown in drawing 33 is entered 
in the reflection diffraction part 206 formed in this way, the catoptric light 208 will be generated 
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so that it may spread by diffraction in the direction which intersects perpendicularly with the 
track direction 234. 

[0097]Drawing 37 irradiates selectively the portion near the reflection film 204 of the hologram 
layer 203 with a high-output laser beam instead, without forming the reflection diffraction part 
206 on the reflection film 204, By changing the refractive index of the portion selectively shows 
the optical information recording medium 241 in which the reflection diffraction part 242 was 
formed. The pattern of the reflection diffraction part 242 in this optical information recording 
medium 241 can be made into the same thing as a pattern as shown in drawing 33 thru/or 
drawing 36. The operation of this optical information recording medium 241 is the same as that 
of the optical information recording medium 201 shown in drawing 33. 

[0098] Although this invention is not limited to each above-mentioned embodiment, for example, 
address information etc. were beforehand recorded on the address servo area 6 in the optical 
information recording medium 1 by the embossed pit in each above-mentioned embodiment, In [ 
without providing an embossed pit beforehand ] the address servo area 6, The portion near the 
protective layer 4 of the hologram layer 3 is selectively irradiated with a high-output laser beam, 
and it may be made to format by changing the refractive index of the portion selectively by 
recording address information etc. 

[0099]As an element which detects the information recorded on the Information Storage 
Division layer 3, Not a CCD array but an MOS type solid state image pickup device and a digital 
disposal circuit may use the smart photosensor (for example, refer to document M 0 plus E, 
September, 1996, and No.202 and 93-99th page".) accumulated on 1 chip. This smart 
photosensor has a large transfer rate, and since it has a high-speed calculation function, it 
becomes possible by using this smart photosensor to attain high-speed reproduction, for example, 
to reproduce with the transfer rate of G bits-per-second order. 

[01 00] When a smart photosensor is used as an element which detects the information especially 
recorded on the Information Storage Division layer 3, Instead of recording address information 
etc. on the address servo area 6 in the optical information recording medium 1 by the embossed 
pit, The address information of the predetermined pattern, etc. are beforehand recorded by the 
same method as record using the holography in the data area 7, a pickup is changed into the same 
state as the time of reproduction also at the time of a servo, and it may be made for a smart 
photosensor to detect the address information. In this case, a basic clock and an address can be 
obtained directly from the detected information of a smart photosensor. A tracking error signal 
can be acquired from the information on the position of the reproduction pattern on a smart 
photosensor. A focus servo can be performed by driving the object lens 12 so that the contrast of 
the reproduction pattern on a smart photosensor may become the maximum. At the time of 
reproduction, it is possible to carry out by driving the object lens 12 so. that the contrast of the 
reproduction pattern on a smart photosensor may become the maximum about a focus servo. 
[01 01] When light flux was modulated according to the information to record, in 1st and 2nd 
embodiments, it becomes irregular by the difference in polarization, and was made to become 
irregular by luminous intensity in a 3rd embodiment, but it may be made to become irregular by 
the phase contrast of light, etc. 
[0102] 

[Effect of the Invention]As explained above, according to the light information recorder 
according to any one of claims 1 to 5. By a space modulation means, modulate spatially at least a 
part of light flux emitted from the light source, generate information light and the reference beam 
for record, and this information light and the reference beam for record according to a record 
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optical system. Since it glares from the same field side to the Information Storage Division layer 
and information was recorded on the Information Storage Division layer with the interference 
pattern by interference with information light and the reference beam for record, the effect that 
the optical system for record can be constituted small is done so. 

[01 03] According to the light information recorder according to claim 2, as an optical information 
recording medium, The thing provided with the positioning area where the information for 
positioning of information light and the reference beam for record is recorded is used, Since the 
position of the information light to an optical information recording medium and the reference 
beam for record was controlled using the information recorded on the positioning area, the effect 
that the light for record can be positioned with sufficient accuracy is further done so. 
[0104]By generating the light spatially modulated by the difference in a polarization direction 
according to the information which a space modulation means records according to the light 
information recorder according to claim 4, When the information light and the reference beam 
for record which differ in a polarization direction mutually are generated and a record optical 
system changes a converging position by a polarization direction, The separating mechanism 
which separates the information light generated by the space modulation means and the reference 
beam for record, So that the Information Storage Division layer may be passed being completed 
by one of the information light separated by this separating mechanism, and the reference beams 
for record and the Information Storage Division layer may be passed with the late-coming 
handbill converged so that another side might once serve as a byway most, The condensing 
means which condenses information light and the reference beam for record and with which the 
Information Storage Division layer is irradiated, So that the polarization direction of information 
light and the reference beam for record may be in agreement in the field to which the information 
light irradiated by this condensing means and the reference beams for record overlap in the 
Information Storage Division layer, Since it constituted so that it might have a rotatory- 
polarization means to change the polarization direction of information light and the reference 
beam for record in the mutually different direction for every portion which divided the section of 
light flux into two, the effect that generating of the excessive interference fringe in the 
Information Storage Division layer can be prevented, and the fall of the signal to noise ratio can 
be prevented further is done so. 

[01 05] According to the light information playback equipment according to any one of claims 6 
to 12, by a regenerated light study system, generate the reference beam for reproduction, and 
glare to the Information Storage Division layer from the light flux emitted from the light source, 
and. Since the regenerated light generated from the Information Storage Division layer by 
irradiating the reference beam for reproduction is collected from the same field side as the side 
which irradiates with the reference beam for reproduction to the Information Storage Division 
layer and the detection means detected this collected regenerated light, The effect that the optical 
system for reproduction can be constituted small is done so. 

[01 06] According to the light information playback equipment according to claim 8, as an optical 
information recording medium, Since the position of the reference beam for reproduction to an 
optical information recording medium was controlled using the information recorded on the 
positioning area using the thing provided with the positioning area where the information for 
positioning of the reference beam for reproduction is recorded, The effect that the light for 
reproduction can be positioned with sufficient accuracy is done so. 

[01 07] According to the light information playback equipment according to claim 10, regenerated 
light is the light spatially modulated according to information, and the reference position in a 
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regenerated light pattern including the shown reference position information by a reference 
position discriminating means. Based on the reference position information detected by a 
detection means, the reference position in the pattern of regenerated light is distinguished, and 
since it constituted so that the pattern of regenerated light might be detected, the effect that 
recognition of the pattern of regenerated light becomes easy is further done so. 
[01 08] According to the optical information recording method according to claim 13, modulate 
spatially at least a part of light flux emitted from the light source, and information light and the 
reference beam for record are generated, Since it was made to irradiate with information light 
and the reference beam for record from the same field side to the Information Storage Division 
layer so that information may be recorded on the Information Storage Division layer with the 
interference pattern by interference with information light and the reference beam for record, the 
effect that the optical system for record can be constituted small is done so. 
[01 09] According to the light information regeneration method according to claim 14, from the 
light flux emitted from the light source, generate the reference beam for reproduction and it 
glares to the Information Storage Division layer, Since the regenerated light generated from the 
Information Storage Division layer by irradiating the reference beam for reproduction is 
collected from the same field side as the side which irradiates with the reference beam for 
reproduction to the Information Storage Division layer and the collected regenerated light was 
detected, the effect that the optical system for reproduction can be constituted small is done so. 
[01 10] According to the optical information recording medium according to any one of claims 15 
to 1 9, information is recorded with the interference pattern by interference with information light 
and the reference beam for record, and. Since it had the Information Storage Division layer for 
generating the regenerated light corresponding to the information currently recorded in the same 
field side as the reference beam for reproduction when the reference beam for reproduction was 
irradiated, the effect that the optical system for reproduction can be constituted small is done so. 
[01 1 1] Since information was recorded on the Information Storage Division layer with the 
interference pattern by interference with the information light and the reference beam for record 
which enter from the same field side according to the optical information recording medium 
according to claim 1 6, the effect that the optical system for record can be constituted small is 
further done so. 

[01 12] Since it had the positioning area where the information for positioning of information 
light, the reference beam for record, and the reference beam for reproduction is recorded 
according to the optical information recording medium according to claim 1 7, the effect that the 
light for record or reproduction can be positioned with sufficient accuracy is further done so. 



[Translation done.] 
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